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Th«  Jtollowlng  report  Is  dlrsetsd  primarily  to  two  grotq;>s 
of  people  with  an  interest  in  the  Buffalo  Creek  flood  plain 
study  area.  First  it  is  written  to  provide  planners  and  local 
governments  with  technioal  Infomstion  on  the  magnitude  and 
frequency  of  possible  future  flooding  along  Buffalo  Creek* 

W.th  this  information  these  planners  and  officials  have  a 
basis  for  effective  and  workable  legislation  for  ^e  control 
of  land  use  within  the  flood  plain* 

The  second  group  to  idtaii  the  repori  is  directed  consists 
of  the  residents  within  the  study  area  >  particularly  present 
and  prospective  properiy  owners  in  and  adjacent  to  the  flood 
plain  of  Buffalo  Creek.  In  order  for  flood  plain  regulations 
to  receive  the  necessary  public  support,  it  is  Important  that 
residents  know  the  past  history  of  flooding,  the  purposes  and 
benefits  of  flood  plain  regulation  and  the  ways  that  these 
regulations  can  be  coordinated  wi'^  an  overall  plan  of  develop¬ 
ment  for  the  area.  Often  throu^  ignorance  of  the  flood  problem 
or  a  disregard  of  the  flood  potential,  expensive  development 
is  allowed  to  occur  in  flood  plain  areas.  Federal  ftinds  for 
flood  control  projects  are  authorised  only  when  there  are  suf¬ 
ficient  damages  from  past  floods  to  economically  Justify  the 
cost  of  the  project.  This  means  that  development  in  a  flood 
plain  area  may  suffer  considerable  damage  before  protection 
can  be  Jtutified  and  the  value  of  the  original  development  is 
considerably  reduced. 

Regulation  of  flood  plain  develoimtent  is  a  relatively 
new  approach  to  the  problem  of  preventing  flood  damageo.  It 
consists  of  first  making  the  local  residents  aware  of  the 
Biagnltude  and  frequency  of  possible  flooding.  The  flood 
plain  areas  of  Buffalo  Creek  are  relatively  undeveloped  and 
future  damages  can  be  held  to  a  minimum  by  regulating  the 
location  and  type  of  development*  This  report  is  designed 
to  provide  the  general  public  with  infoxmation  concerning 
the  flood  potential  and  the  local  governments  with  data  to 
form  a  basis  for  regulatory  le^slation* 

Buffalo  Creek  has  a  history  of  a  number  of  floods  which 
inundated  a  substantial  area*  The  fact  that  past  damages  and 
ineonvenienoe  have  not  been  nwre  severs  is  due  to  the  rela¬ 
tively  mihor  development  in  the  flood  plain  Sree*  Since  there 
is  every  indication  that  the  potmtial  flood  threat  will  In¬ 
crease,  ^e  only  way  to  prevent  an  increawe  in  damages  is  to 
^vent  an  increase  in  development  in  the  flooded  area.  It 
most  be  understood  ^t  flood  plain  reguletlon  will  have  but 
lit^  effect  m  existing  damaiws  but  is  designed  primu^ily  to 
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l^TBvent  d«M^8  that  would  ofli«Fid.M  oeeor  to  fatuM  d«T»lop- 
■ant*  Ror  does  regulation  preclude  aU  deirelopnmt  in  iitm 
flood  plain  but  rather  reoMsumds  its  use  for  iwereation  areas, 
parking  lots,  wild  life  refhgss  and  other  low  damage  develop- 

ments. 

A  separate  attaehnent  containing  a  General  Discussion 
of  Quidelines  for  Flood  Plain  Regulations  and  Flood  Proofing 
Practices  has  been  included  for  those  Indlylduals  and  agencies 
vho  are  Interested  in  more  details  oh  these  subjects  than  are 
contained  in  the  laaln  report.  The  attachment  follows  the 
main  report  and  has  been  printed  on  green  paper  so  that  it 
can  be  more  easily  located. 
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1.  IMTROnUCTTON 

The  Flood  Plain  Information  Report  on  "iiffalo  Oreek, 

Men  York  has  been  prepared  ^t  t>^e  request  of  the  Erie  County 
Department  of  Public  Works.  In  New  State  the  Water 

Resources  Commission  is  responsible  for  providing  policy- 
decisions  concerning  flood  plain  study  applications  and  the 
Department  of  Fhablic  Works  is  responsible  for  coordination 
of  the  report  preparation  after  the  ini'  'atinp  policy  deci¬ 
sion  has  been  m.ade.  3y  letter  dated  Cl  .;Ovember  1961,  the 
New  York  State  Department  of  Public  V/orks  request ■■d  the 
Corps  of  Engineers  to  consider  the  application  for  the 
Buffalo  Creek  study,  "he  study  cov'-^rs  .approximately  17. P 
miles  of  '’u'  falo  Creel:  in  the  towns  of  E'est  Seneca  and  Elma, 

Erie  County,  Nevr  '’’ork. 

2.  The  reoort  has  been  prepared  in  two  narts  -  the  main  report 
and  the  technical  appendix.  The  main  report  contains  all  the 
available  pertinent  information  on  th'-'  oxt--'nt  and  freouenc”-  of 
flooding  and  was  prepared  for  th<-'  general  information  and  use 

of  the  public,  local  government  officials,  olanninc  commissions, 
and  developers.  The  technical  anoendix  contains  additional 
engineering  details  and  technical  data  us^d  or  developed  in 
the  crenaratlon  of  the  main  reoort,  ’.’hich  a'a-  b"  o-f  value  to 
engineers  and  designers. 

3. 

T’'is  reoort  ''as  been  preoarea'  under  the  provisions  of 
Section  R06,  Public  Lav  Pf-bli'i  ("lood  Control  Act  of  I960), 
as  amended,  which  authorizes  the  Corns  o*'  -Inrioeers  to  compile 
and  disseminate  information  on  floods  and  flood  damages  upon 
the  request  of  responsible  local  yovarc.-mental  agencies.  The 
formal  request  for  study  was  transmitted  to  the  Chief  of 
Engineers,  Department  of  the  Army,  Washington,  D.  C.,  on 
11  June  1962.  This  reoort  has  been  reviewed  a.nd  approved  for 
release  b.-  the  State  of  New  York  Department  of  Public  Works 
and  tbr  Gf^’ic'-,  Ch  ef  nf"  Enoineers.  Copies  of  pertinent 


corr^rp"’:!'!'  nc<=  .'>'.1  tho  text  of  n^ction  206  qri-  pr''’S''--nted  in 
the  1:  net'.riix  to  *hi;'  r<^oort  which  har  been  nr:”.t'''i  in  only 
a  tiunb^r  of  conien. 

h.  2T''oy 

j‘  ;  5  ->-'>.0  r.'''nt;  on  of  ':hir  rt.’.H  ■  to  pi’C'-:  b<-’  'jpeful  and 

pneri'';'’  i  n  ti  on  on  naat  flood  occurr^nc-r  ""ll  an  to 
prcvi'^'*'  "  pnide  t^  ih.o  (^’'t^nt  a^d  ‘'roouenc  '  o''  ‘'ntcre  floods, 
'■-'ith  '‘hir  i  nfo’™iati  on ,  loc-'l  and  ftato  ao-inci^'S  "pa'^  '-'ork 
t.oi-'’ the  ach i evor.or^t  of  the  foiled  n-:  o'-.iooyi ves  : 

a.  'i’o  nn’^’iicizo  inforaiation  for  th.o  jn’idanco  of  public 
ayencier,  priva*:o  int<^rosts  and  individua’'  ''i'riz-  ns  on  the 
hazards  of  flood  plain  occupancy. 

b.  To  reduce  future  flo-'d  damage  throusrh  respilation  of 
the  use  of  f^e  flood  plain. 

c.  To  preserve  adequate  floodwa’'  and  channel  clearances. 

d.  To  reduce  future  expenditures  for  projects  to  protect 
developm'^nts  which,  in  the  absence  of  this  info  nr,  at  ion,  would 
have  taken  place. 

e.  To  allov'  naxirum  use  of  the  flood  plain  b”  developments 
with  low  damai'e  potential,  usinv  th''  data  from  this  study  as 
the  basis  for  local  plannin-  and  regulation. 

5.  SC'" PS  fp  Ti'S  st:'jy 

This  flood  plain  informa*ion  study  covers  the  inundated 
areas  alon?'  "uf’alo  Creek  ^r^n  its  confluenc'^  '-'ith  Ca’/uga  Creek 
to  the  eart'^rl-'  limit  of  the  town  of  Elm.a.  Por  readr'  identi¬ 
fication  '•.h’-’  upstr^a-  limit  of  the  rtud”  has  h='en  taken  as  the 
"ast  Aurora  -  ^ort'-'ra'i.lle  Foad  hri  ■’ge  oy°r  the  erpek.  "he 
flood  plain  'r  a  ip''ludor  portions  of  th'^  to'-ms  of  'lust  ^eneca 
and  "Ima  in  iri "  '’oun*”'.  'i'he  rtudv  arf^a  is  indic"ted  on  plat®  1 
which  is  a  harin  “O’"  o'"  ■■'uf''alo  Cr^ek.  ''’h»  study  is  intended 
to  d‘^t''’rrcne  th<-  e?^t«r.t  '”^d  frocu'^nc"  of  -^ast  flooding  in  the 
ar-^a  and  tp  ’'rovide  an  estimate  of  similar  data  for  possible 
future  occurrences. 

6.  Newspaper  accounts,  stream  flow  records  and  interyiews  with 

local  residents  indicate  that  recent  flooding  occurred  within 
the  studv  area  in  lopp,  June  19^'^,  T’arch  March  1955> 

March  1956,  Januar--  1*^59,  and  March  1*^62.  Oth^r  floods  probably 
occurred  '-revious  to  1  "^20  but  no  definito  dates  or  stages  could 
bo  established  'oecauso  of  the  lack  --f  development  and  records 


( 


in  the  area  at  that  time.  "«cause  of  its  magnitude  and  recent 
occurrence,  th^  m  st  detailed  information  was  obtained  for 
the  flood  of  Januar:’’  19';9.  This  fl'^od  was  used  as  a  reference 
for  the  information  in  this  resort.  The  flooded  area  from 
the  January  1959  fl^od  is  shovjn  n  plates  2,  3,  Ii,  nnd  5,  and 
the  profile  for  this  flood  is  shown  on  pistes  6  and  7- 

7.  USS  THE  REPORT 

The  information  and  suggestions  contained  in  this  study 
are  presented  for  th^e  information  of  the  general  public  of 
the  area  -nd  the  consideration  and  use  by  the  'Jev;  York  State 
Water  Resources  Commission,  Erie  County  Planning'  Commission 
and  other  local  government  agencies.  The  '’leoded  outlines, 
profiles  and  astim.at'^d  flood  fr-’quencies  can  b“  us'^d  to  deter¬ 
mine  the  relative  risk  of  flooding  for  various  3r;’aE  within 
the  flood  plain.  V/ith  this  information,  future  development, 
either  on  an  individual  lot  or  tr-ct  basis,  may  be  planned 
with  due  regard  for  possible  flooding  both  overland  and 
through  'jev;er  outlets.  When  flood  plain  re.gulations  are 
drawn  up  by  local  agencies  they  can  be  'ssisted  by  the 
general  guidelines  set  forth  in  this  report  which  recognize 
the  need  to  permit  optimum  usage  of  an  area  without  increas¬ 
ing  potential  flood  damage.  The  flood  outlines  and  profiles 
contained  within  this  report  provide  a  definite  base  to  which 
these  regulations  can  be  related. 

8.  This  study  is  not  intended  to  extend  any  Federal  authority 
over  zoning  or  other  regulatory  methods,  nor  doer  it  commit 
the  Federal  fiovernment  to  investigatinm,  nlanning,  designing, 
constructing,  operating  or  maintaining  any  facilities  discussed 
or  imply  any  attempt  to  undertake  such  activity  if  not  author¬ 
ized  by  Congress.  It  is  the  responsibility  of  the  State  and 
local  agencies  to  disseminate  the  information  in  this  report 

to  local  interests  or  individuals  who  have  use  for  such  infor¬ 
mation.  The  State  coordinating  agency  for  the  distribution 
of  this  study  is: 

The  New  York  State  Water  Resources  Commission 
Conservation  Department 
Albanv,  New  York  12226 

Copies  of  the  main  report  or  main  report  viith  technical  appendix 
may  be  obtained  by  contacting  the  following  local  address: 

State  of  New  ''^ork  Conservation  Department 
Division  of  Water  Resources 
mSl;  Seneca  Street 
West  Seneca,  New  York 


A  limited  number  o'"  copier?  will  also  be  availabl'--  for  reference 
at  the  follovdnf’  locations: 


a.  '’ri-  lounty  Planninp;  I'^partr.'^nt 
?20?  litv  Pall 

'hj''falo,  Pew  ^ork  l)i?02 

b.  Pima  To'.’n  Hall 
lIilC  ■^ow'^n  Hoad 
Elma,  Hev;  ''ork  li(059 

c.  Hest  Heneca  Tovm  Hall 
I162?  ‘'eneca  ''treet 

West  Seneca,  Hew  York  l'i22Li 

■Reference  copies  of  the  technical  appendix  will  also  be  avail¬ 
able  for  the  UE^  of  the  freneral  pu’-lic  at  the  abov°  locations. 

9.  ACKHOV.'LPHGlTP.HTf 

Considerable  information  was  obtained  '’rom  among  the 
data  developed  for  the  Review  of  Reports  for  Flood  Control  and 
Allied  Piirposes  on  CavtiKa,  Tuffalo  and  Cazenovia  Creeks  dated 
1966.  That  rey^ort  vrai:  also  prepared  by  the  ^’ffalo  District, 
Corps  of  Sngineers  and  contained  much  of  the  basic  data  neces- 
sarjf  for  this  study.  The  cooperation  and  assistance  siven  by 
the  following  agencies,  and  num.erous  individuals,  in  the 
accumulation  of  the  information  used  in  this  report  is  greatly 
anpreciated.  A  listing  of  credits  for  photographs  follows 
the  text  of  the  report. 

Tom  of  Fima 
Tovrn  of  West  Seneca 

Erie  '^ount"  Department  of  Public  ’’forks 
Mew  ■'^ork  '"tate  Department  of  ^blic  t’orks 
Erie  Countv  Planning  Hoard 
C.  Weather  Hureau 
r.  S.  Ceological  Survev 

'fe"  ’-'ork  'trcte  'Cater  Resources  Commission 

10.  co*!''’i'ni:j j  AHwiSTA-igg  ep  gopps  of  shctheehs 

The  technical  assist-nce  of  the  Corps  of  Engineers  ’."Jill  be 
available  to  local  and  State  agencies  tc  interpret  and  explain 
the  information  contained  in  this  renort,  lartioilarly  as  to 
its  use  in  developing  effective  flood  plain  regulations.  After 
local  authorities  have  selected  the  flood  magnitude  or  frequency 
to  be  used  as  th"  basis  for  regulation,  the  Corps  of  Engineers 
can  assist  in  the  seipction  of  floodway  li~its  bv  providing 
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information  on  the  effects  of  various  widths  of  floodway  on 
the  profile  of  the  selected  flood.  Requests  for  specific 
data  that  may  be  required  in  particular  areas  to  carry  out 
an  effective  regulatory  control  program  should  first  be 
coordinated  through  the  'later  Resources  Commission.  As 
further  information  becomes  available  on  rainfall,  runoff 
and  flooding,  the  Corps  of  Engineers  can  prepare  addenda  con¬ 
cerning  any  of  the  information  that  differs  substantially 
from  the  data  presented  in  this  report.  Major  revisions 
should  be  specifically  requested  by  the  coordinating  agency. 


DESCRIPTION  OF  PRORLSM 

11.  GENERAL  DESCRIPTION  OF  THE  STUDY  AREA 

The  Buffalo  Creek  flood  plain  study  area  lies  vrithin 
Erie  Countv,  New  York.  The  lower  5.6  miles  of  the  study  area 
are  within  the  town  of  West  Seneca  and  r'ae  remaining  12.2  miles 
are  within  the  town  of  Elma. 

12.  GENERAL  DSSCRIP'T’ION  OF  THE  WATERSHED 

Buffalo  Greek,  which  is  shown  on  plate  1,  is  located 
primarily  within  Erie  County  but  a  portion  of  upper  basin  is 
in  Wyoming  County.  The  creek  flows  through  the  towns  of  Java, 
Sbelden,  Wales,  Manilla,  Elma,  and  West  Seneca.  Buffalo  Creek 
has  the  largest  drainage  area  of  the  tributaries  which  form 
the  watershed  of  the  Buffalo  '^iver.  The  two  other  major 
tributaries  to  Buffalo  River  are  Cayuga  Creek  and  Cazenovia 
Creek,  'hiffalo  Creek  rises  in  a  fan-shaped  tributary  area 
in  VJyoming  Countv  near  Java,  Ne'-’  York,  on  the  north  slope  of 
the  Alleghen”  Plateau.  After  the  source  tributaries  join  to 
form  the  main  stream,  the  creek  flows  generally  northwest  to 
the  confluence  with  Cayuga  Creek.  Hunter  Creek,  which  joins 
the  creek  from  the  southwest  at  Wales  Center,  is  the  largest 
tributary.  The  watershed  is  long  and  narrov'  and  has  a  total 
drainage  area  of  only  150  square  miles  in  the  Li3-mile  length 
from  the  source  to  Cai/uga  Creek.  Buffalo  Creek  flows  westward 
another  2  miles  to  the  confluence  with  Cazenovia  Creek  and 
then  another  6  miles  as  Buffalo  River  to  its  mouth  at  Lake  Erie 
The  flood  plain  is  relatively  narrow  and  well  defined.  Shale 
is  evident  in  several  locations  in  the  steep  valley  walls  which 
run  along  th“  creek  for  almost  its  entire  length  until  its 
confluence  with  Ca-mga  Creek.  Through  the  study  area  Buffalo 
Creek  has  a  relatively  steen  average  slope  of  Ih  feet  per  mile. 
Rock  is  expose^  in  the  channel  bottom  at  several  of  the  bridges 


IT.  LA'P  i'r."  vr'T'iiT'!  "latm 

Th«  flood  ol-iin  ir  rol  otively  undevelop'-'d  •■Lthln 
lir.its  of  t,h°  rtud''  or  shovm  on  olatos  ?,  3,  ’19  '’■'•d  P.  ’■'-ni-r, 
are,  howov^r,  thr^'^  small  communities  which  are  occasionally 
aff-^cted  '-'v  '’loodinc:  ^ardenville  in  the  town  of"  ’''ept  "'eneca, 
and  blossom  and  Pl-aa  in  th’  town  of  Elma.  Th<a  a!’f''-cted  develcn 
ment  in  t'ese  localities  is  princinally  resident’ al  with  a 
total  of  abo^it  .?n  homes  and  6  commercial  uni  ts  Euh  ’ected  to 
damage  in  the  nast.  I’inor  damage  to  farm  iiuild- ngs,  equinment 
and  crops,  occurs  throughout  the  length  of  the  study  area. 
Approximately  1,000  acres  of  agricultural  -nd  idl^  land  are 
within  the  195^5  flood  limits.  The  New  v^r'-r  fc-ntral  “ailroad 
and  several  M“>;  'ork  Otate  highi-'a'^s  cross  t''-'’  cr^'-^v  but  the 
roads  v'hich  narall^l  the  creek  are  above  t'^  a  usual  fl  -  d  levels 

111.  PfC3PECTI'/E  OSVELOPISNT?  AFFECTING  THE  FI/K^O  ^LAIM 

Although  the  Buffalo  Creek  watershed  has  so  far  remained 
relatively  undeveloped,  the  increasing  {^re'^sure  of  development 
moving  outward  from  the  metropolitan  area  11  undoubtedly 
have  a  noticeable  affoct.  No  specific  lar  ■■■  scale  developments 
are  underway  at  the  nresent  time  but  nlans  hay-,  -^cen  submitted 
for  approval  for  t'-'o  subdivisions  adjacent  to  th"  ''lood  slain. 
The  entire  area  is  undergoing  a  gradual  but  definit'-'  increase 
in  individu-l  unit  development.  The  population  of  ’-'Oth  ’Jest 
Seneca  and  Elm?  hav"  mor-a  than  tripled  since  19^0  and  naarlv 
doubled  batwaen  195c  ^nd  l<?cO.  Population  in  t.-ic  approxi¬ 

mately  33,000  in  V’est  Seneca  and  ^,500  in  Elma.  ’■,'es+  Seneca 
has  al'.;ays  been  the  nor°  d“'^“loped  town  and  becauso  of  its 
,'los"  "'roximity  to  t*^®  cit’"  of  Buffalo  will  be  aff'^cted 
soon'’!'  by  incrf’asinr  develonment.  The  Aurora  Exoressway  will 
give  irnetus  to  both  residential  and  industrial  growth  in  both 
towns,  ''later,  se-'er  and  gas  are  now  available  in  West  Seneca 
throughout  t*^e  length  ef  Tuffalo  Creek  which  enhances  the 
possi'ilitv  ■•f  develonment  of  existing  vacant  land.  Water 
lines  are  beinr  extended  in  Elma  and  as  the  utilities  become 
more  available  development  will  increase  rapidl”-. 

15.  As  development  occurs  there  are  certain  factors  which 
affect  flood  flows  and  stages  in  the  flood  elain  area.  In¬ 
creased  development  and  population  result  in  increased  and 
faster  runoff  from  roofs,  parking  lots,  roadside  ditches  and 
storm  sewers.  Hoad  bridges  and  crarekside  fills  can,  unless 
regulated,  cause  restrictions  under  conditions  of  high  flow. 

If  there  is  no  compensating  improvement  in  th"  carrving 
capacity  of  the  natural  channel,  an  increase  in  dev  lopment 
can  result  onl;,'  in  increased  discharges  and  flood  elevations 
in  the  flood  plain  area.  Since  the  flood  nlain  is  larr’-ely 
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undev^'lcperi ,  th'^  nur'-or^  of  this  ronort  ir  to  idnntifv  the 
flood  plain  and  t'^f^  freqiinnc’  of  flood  st"'*er  so  that 
future  devoloppont  can  make  most  effoctivo  use  of  the 
area  v;ithout  incr'^asing  present  damai^ec. 

16.  FLCPfl  AMP  FOPPCA'^'TT'n  fPRVT''nS 

At  present  there  is  no  snecific  flood  t'arnin™  or  fore¬ 
casting  service  for  the  nu'’^a]o  'ireek  basin.  The  area, 
however,  is  well  i-iithin  the  effective  ranpo  f  the  Weather 
Surveillance  Radar  oper'^ting  continuously  at  the  U.  S. 

Weather  Rureau,  duffalo  Airport  ftotion.  This  equipment 
provides  for  the  early  detection  and  nlottinu  of  heavy 
precipitation  and  makes  possible  imr!e'^i'’t;  radio  and  tele¬ 
vision  broadcasts  of  information  concerninr  the  nredicted 
path  and  amount  of  rainfall  from  the  stormi.  The  U.  3. 

Weather  Tureau  has  established  flood  forecasting  systems 
for  many  of  the  larger  river  basins.  Accurate  forecasting 
of  the  timing  and  stapes  of  flood  peaks  ■' s  difficult  on  a 
drainage  area  as  small  as  'juffalo  Creek. 

17»  At  present  there  is  no  definite  nlan  for  flood  fighting 
or  evacuation  in  the  Buffalo  Creek  basin.  Coordination  yath 
other  upstream  communities  such  as  Wales  Center,  Wales  ^'ollow 
and  Java  Village  "ould  provide  an  indication  of  the  timing 
and  relative  severity  of  a  floodinr  situation.  Reference 
points  and  staff  gapes  could  be  located  at  one  or  more  of 
these  locations.  A  water  sta~’  recording  gape  is  already 
established  at  Wales  ballow.  Althourh  the  anticipated  flood 
may  be  of  moderate  proportions,  such  for'”'''^rnirim  permits 
public  utilities,  hiphwav  departments  a  id  mronerty  ov.mers  to 
set  up  warnings  and  detours  and  to  r^duc--'  flood  damage  as 
much  as  nossible.  Staff  gages  that  could  be  used  for  this 
purpose  have  been  established  the  Brie  Count”  Bepartment 
of  Public  Works  at  Rarlem  ^oad  in  Vest  ‘^eneca,  Soven  Soad 
at  Elma,  Ti-'o  Rod  Road  in  Manilla  and  at  Creek  Road  in  Wales. 

18.  NATI'PE  AND  E’’"TE'iT  OF  FITOD  R^OBLEVS 

The  greatest  flood  of  historical  record  occurred  in 
June  1937,  and  other  damaging  discharges  occurred  in  1928, 
March  19h2,  March  ,  March  1956,  January  1959,  and 
March  1962..  Most  of  the  v^inter  and  spring  floods  haye  been 
complicated  by  ice  jams  so  that  resulting  flood  stages  are 
higher  than  they  v'ould  be  from  discharge  alone.  A  condensa¬ 
tion  of  availabl-  information  on  the  most  notable  floods  is 
given  in  the  followinr  narapraphs.  This  information  is  given 
as  an  example  of  th'^  t’/pe  and  extent  of  flood  problems  which 
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have  alrenhv  occurred  and  an  indication  of  possible  future 
flood  probleiT’s.  '^«cause  of  the  relatively  lirht  development 
alon^  'hjffalo  Greek,  data  on  hi(^h  water  marks  and  damages  are 
not  readilv  available  excent  in  the  reaches  through  the  com¬ 
munities  of  Gardenville,  Blossom  and  Elma,  Because  of  the 
effects  of  ice  .iarns  alonf'  the  creek,  maximum  damages  did  not 
occur  from  the  same  flood  at  all  three  loc^tionf ,  Bamapes 
from  a  recurrence  of  these  floods  are  tabulated  in  table  1, 
following  the  descriptions.  Some  damape  to  apri cultural  land 
from  erosion  and  deposition  occurred  in  each  of  the  floods 
even  though  a  monetarv  value  was  n^t  available «  Although  it 
is  known  that  floods  occurred  in  the  summer  of  19?8  and  March 
19ii?,  no  specific  data  are  available.  Exhibits  1  and  ?  show 
flooding  which  occurred  during  these  floods. 

a.  June  1937 


This  flood  is  generally  considered  to  be  the  maximum 
of  record  and  is  the  only  one  of  the  more  notable  floods  to 
occur  during  the  summer  months.  Heavy  rainfall  was  recorded 
throughout  the  Western  New  York  area  on  1'  'une  and  again 
during  20-21  June.  The  rainfall  of  20-21  .  .me  was  centered 
in  the  eastern  suburbs  of  'Buffalo  and  fell  on  wet  ground  in 
a  period  of  about  6  hours.  The  maximum  rainfalls  recorded 
for  this  period  were  3.00  inches  at  the  %!ffalo  Airport, 

2.06  inches  at  the  downtown  Buffalo  station  and  approximately 
1.30  inches  at  South  Wales.  No  observations  of  rainfall  are 
available  for  the  Buffalo  Creek  watershed.  The  few  high  wafer 
marks  obtained  indicate  that  the  June  193?  storm  caused  the 
highest  water  levels  along  the  cre^'k  for  open  channel  con¬ 
ditions.  Damages  were  estimated  at  the  time  of  the  flood 
to  be  annroximately  *7 ,S00  along  ^ffalo  Greek.  These  w^re 
primarily  agricultural  damages  and  were  largelv  due  to  erosion. 

b.  Merch  1933 

On  1  March  1933  flash  floods  occurred  when  heavp’’  rain 
and  thundershowers  fell  on  frozen  ground  during  a  six-hour 
period.  Av°r^ge  mrecinitation  over  the  Buffalo  Creek  drainage 
area  was  2.1  inches.  Runoff  from  this  storm  nroduced  the 
largest  discharge  of  record  at  Gardenville  gage.  Pictures 
of  some  of  the  flooded  areas  are  shown  on  exhibits  3  and  U. 

c.  March  1936 


Precipitation  occurred  over  Western  New  York  Btate  on 

5  March  from  a  low  pressure  system  over  the  area  and  then  on 

6  March  hea-yr  rainfall  occurred  during  thunderstorm  activity. 
This  precipitation  '-'as  augmented  by  meltin:-  snow  and  the  run¬ 
off  was  intensified  by  frozen  ground.  Precinitation  averaged 
1.9  inches  over  the  'hiffalo  Creek  basin  ar.d  croduced  the  same 
discharge  at  iardenville  as  the  March  IbE"  flood. 


Photo  No.  1.  Looking  dovmstream  at  temporary  bridge 
used  during  construction  of  Union  Road  bridge  during 
the  flood  of  the  summer  of  1928. 
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Photo  No.  2.  Looking  north  across  creek  from  Indian  Church 
Road  toward  the  N.Y.C.  R.R.  bridge  during  the 
March  1942  flood. 


9  EXHIBIT  1 
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Photo  No.  3.  Looking  north  toward  Clinton  Street  from 
Island  Park  at  Gardenville,  diiring  the  March  1942 
flood. 


Photo  No.  4.  Looking  south  along  Borden  Road  from 
bridge  during  the  March  1942  flood. 


EXHIBIT  2 


'lo.  5-  T.ookinp  uprtream  from  ■■orlem  'oad  '’ridt^e 
at  th"  floo'^ed  flats  at  the  confliience  of  ’’’iffalo  and 
'la'.'upa  'reeks  d"rin,a:  the  T'arch  1955  flo'd.  Clinton 
''treet  is  in  the  left  ''ackfrround . 


"'arch  1955  flood.  Although  vrater  is  over  V~e  road  the 
bridr's,  s'^own  in  the  hackrronnd,  is  not  full.  T''is  is 
looking  in  the  oonosite  direction  froTn.  nhotos  U  and  5. 
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EXHIBIT  3 


Photo  No.  8.  Looking  at  upstream  side  of  the  N.Y.C.  R.R. 
bridge  from  Indian  Church  Road.  This  flood  took  place 
during  the  1950*8. 
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EXHIBIT  4 


d.  Jfinufir’/  1959 


Cn  ?1  .Jnmiar'''  1959,  a  najor  etorr  r;;rtorr.  f ro:a  south 

central  statics  '^rou ’ht  heavy  rainfall  ov'^r  "estern  '!'’••  ’^ork. 

This  nrecini  tat:  on  I’as  au.^entod  b”-  sno'-'-^lb  from  a  h°a’r>.’-  sno’-J 
cover  and  the  runo-''f  was  increased  bv  the  ‘’rozen  pround.  ^lood 
conditions  were  ‘'iirth^r  appravated  t-rhen  the  thick  ice  cover 
on  the  str-^ans  '~rok'=  un  during  the  risirir  'pater  and  caused 
nufaerous  ice  Ians,  '^enth  of  vater  at  a  prove  ar^a  upstrea"' 
of  Harlem  Road  is  sho’-vi  in  exhibit  5.  Mthouph  the  1^59  dis¬ 
charge  was  less,  ice  iams  at  some  locations  created  flood  levels 
higher  than  those  of  1955  or  1956.  larden^ille  a  5-acre 
area  on  the  left  bank  just  do'-mstream  of  Union  "oad  Mas  flooded. 
Damages  occurred  to  ten  residential  and  two  co"'mercial  units 
from  hasem.ent  flooding,  'flooding  was  not  only  from  direct 
overflow  from  'hjffalo  Creek  bu:>  from  the  overflow  from  a  sm.all 
constricted  ditch  on  the  left  bank.  Improvements  have  been 
made  by  the  tovzn  of  West  Seneca  to  reduce  flo'w  into  the  ditch. 
Damages  in  the  Dardenville  area  v;ers  S9,'-*00.  One  business 
in  Blossom  also  sustained  minor  damage.  T’po  commercial  units 
located  on  Uowen  Road  in  Elma  totaled  about  BbOO  in  damage. 

The  profile  of  the  Januarv  1959  highwater  is  shown  on  plates 
6  and 


e.  March  1962 


In  the  town  of  Elna,  along  ’’owen  ^oad,  tv:elve  resi¬ 
dential,  three  commercial,  and  four  public  units  were  affected 
by  the  March  1962  high  '-'ater,  '’asem.ents  of’  the  hom.es  were 
flooded  to  a  depth  of  about  six  feet  and  the  basement  of  the 
old  fire  department  building  was  ‘'looded  to  a  depth  of  about 
three  f^et.  The  nev;  fire  house  and  a  church  educational 
building  '.'ere  aff«ct‘'>d  on  th'"  first  floor.  Total  damages 
were  apsroxim.ately  C[i,900.  Proo^rties  along  ^owen  ^oad  were 
Eubje'-t  to  relatively  high  velocities  of  flow  as  the  flood 
waters  l°ft  t'-e  b^nks  unstreaM  of  Elma  dam  and  returned 
to  the  channel  about  on°-half  mil^'  dovnEtr^am,  Although  the 
discharg'’  that  caused  the  flood  can  b=  °xoect"d  to  occur, 
on  the  ayorare,  more  than  once  a  vear,  an  ice  j'lm  in  th'^'  vicin- 
it"  of  no'.-'^n  ^cad  developed  higher  stag'^s  at  Elma  than  other 
past  floods.  Examples  of  d-mame  in  Elma  fr^m  the  1962  flood 
are  shovm  on  exhibits  6  and  7  and  the  frontispiece. 
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Photo  No.  10.  Same  aa  photo  no.  9.  The  January  1957 
flood  was  1.3*  higher  than  the  1959  flood  at  this 
location. 
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EXHIBIT  5 


Photo  No.  11.  Firemen  shown  pumping  overland  flood 
water  out  of  basement  at  residence  on  Borden  Road  after 
water  receded,  during  the  March  1962  flood. 


Photo  No.  12.  The  new  Elma  Fire  Hall  during  the 
March  1962  flood.  The  floor  was  covered  by  8  inches 
of  water. 
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EXHIBIT  6 
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EXHIBIT  7 


TABLES  1.  -  Comparative  data  for  floods  of  record 


Elevation 

Peak 

Estimated  damage  for  flood  recurrenr' 

and  stage  at 

discharge 

1965  price  levels  and 

Gardenville 

in  cfs  at 

conditions 

Flood 

gage 

Gardenville 

Gardenville 

’^lossom 

Elma 

T'ota'i 

r> 

A 

Jun  1937 

613.76 

10.2  Est^  ^ 

16,000  Est 

16,000 

1,000 

h,800 

21,' "t 

612.96 

9.h 

13,000 

12,300 

hoo 

2,5  '0 

1^,200 

Krr  1956 

612.96 

9.U 

13,000 

12,300 

iiOO 

2,500 

15,200 

Jan  1959 

611.96 

8.14 

10,000 

9,800 

200 

800 

1  .  ■  , 

Kar  1962 

607.06 

(2) 

3.5 

1,500 

0 

0 

5,900 

(1)  Caf?e  installed  Sep  1936* 
{?.)  Ice  jam. 


19.  mSTT'IS  A'n  AUTH^RICCo  plot- 


PRO.’' 


The  Ca-'.'uga,  ^ffalo  anB  Cazenovia  Creek  naterrhed  v?e 
studied  in  regard  to  flood  control  ty  the  Buffalo  O'-  strict, 

Corps  of  Engineers  in  a  Survev  Report  which  was  submitted  to 
Congress  on  23  July  19U1.  This  report  recommended  a  flood  con¬ 
trol  project  on  Cayuga  Creek  in  the  village  of  Lancaster  but 
found  that  flood  protection  elsewhere  in  the  watershed  was  not 
justified.  A  review  of  the  prior  survey  report  i-’as  submitted 
to  Congress  by  the  Corps  of  Engineers  on  7  November  19h9.  Al¬ 
though  the  report  considered  improvements  for  flood  control 
along  the  lower  reaches  of  all  three  creeks  there  was  no  feasible 
local  protection  project.  Another  review  of  the  previous  reports 
for  flood  control  and  allied  purposes  was  completed  in  1966  by 
the  Buffalo  District.  This  report  recommended  local  flood  con¬ 
trol  projects  in  the  lower  reaches  of  Ca^.oiga  .-’nd  Cazenovia 
Greeks  but  no  improvement  plans  could  be  justified  for  "uffalo 
Creek  because  most  of  the  damages  are  scattered  along  the  creek 
with  no  areas  of  large,  concentrated  damage^. 
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?0.  I’,  l^hii  loni’r^Fs  authoriz<=^  ■•  pror'n'n  n-,'  iarr-laad  tr^at.- 

’npnt,  and  r^tirprnnt  and  roror^ntation  -if  riihmr.-i  nal  land  for 
thp  Tuffalo  "rnpk  "atprsh^d,  Inclndinf-  la-up.-.  and  ^zi^novia 
Grpeks.  Thp  pro;:'ra’n  via?  started  in  19lit  a-  a  .loint  pro.''’ct 
of  the  Soil  lonsf'rvation  Servicp  of  the  df^nartn^nt  of  Arri- 
culture  and  appropriate  State  and  local  a?-oriri  s.  The  program 
was  desif^ned  to  trpat  farmland  to  reduce  runoff  and  erosion  and 
to  stabiliso  str'am  banks  to  prevent  their  ororion.  ?ho  prin¬ 
cipal  land  treatment  methods  have  been  faro  ponds,  breo  plant¬ 
ing,  planting  of  retardation  crops  and  strin  'ronnino.  '"he 
major  conserva'ion  measures  applied  on  ‘he  str  banks  have 
been  streambank  protection,  channel  improvement,  levees  apd 
water  control  structures.  The  general  loc'  +  i-'ns  of  ‘■'■e  bank 
stabilization  areas  in  the  study  reach  ar“  sho""  on  •■'at''S 
2,  3,  ii  and  5.  Althoumh  the  '>uf''’alo  Greek  flood  prevention 
project  vjas  officially  terminated  on  31  heoemh-r  196?,  these 
conservation  practices  are  continuing  to  be  carried  out  by 
approxim.'’tely  1,160  landowners  in  the  total  wa*°rrhed  of 
the  three  creeks.  In  the  summer  of  196?  Srio  County  excavated 
a  channel  in  the  rock  channel  bottom  upstream  of  V/insoear  P.oad. 
The  channel  is  approximately  l8  feet  wide  d  from  1.3  f°et  to 

6  feet  deep.  The  excavation  begins  a'oout  0  f'^'t.  upstream  of 

Winspear  Road  and  extends  about  800  f'^et .  The  cbannol  was 
designed  to  concentrate  the  flow  in  a  narrov;  channel  and  reduce 
the  amount  of  ice  formed.  A.  channel  of  this  t^pe-  may  also 
develop  some  benefits  from  a  betterment  of  fish  habitat. 

21.  EXISTING  REGULATIONS 

Although  zoning  regulations  have  beep  in  eff^^ct  in  the 
towns  of  ''Jest  Seneca  and  'Elma  for  a  number  of  there 

are  no  specific  provisions  which  regulate  the  us°  of  land 
with  respect  to  flood  risk.  The  General  Provisions  of  the 
Eonin-  Ordinance  of  V/e^t  '^eneca  do  indicate  that  f'^e  general 
goals  of  the  ordinance  include :  "to  seeure  safet”  from,  fire, 
flood,  panic  and  other  dangers."  The  State  of  Mevf  enabling 

statutues  which  permit  zonin'-,  specify  in  '’ection  Ob?  of  the 
Town  Law,  that  "such  renilations  shall  be  made  in  accordance 
v/ith  a  comprehensive  plan  and  designed  to  lessen  congestion 
in  the  streets,  to  secure  safety-  from  fire,  *’lood ,  panic  and 
other  dancers;  to  promote  health  and  general  welfare...." 

Also  Section  277  concerning  planning  boards  and  official  maps, 
states  that  "land  shown  on  such  nlats  shall  be  of  such  a 
character  that  it  can  be  used  safely  for  building  purposes 
without  danger  to  health  or  peril  fr  m  fire,  flood  or  other 
menace."  The  Rules  and  Regulations  for  the  Approval  of 
Subdivision  Plans  in  the  tov/n  of  Elma  provide  in  Section  IV, 
Design  Standards,  Paragraph  3,  Easements,  Subparagraph  2; 
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"Wher®  a  subdivision  is  traversed  by  a  water  course,  drainage 
way  channel  or  stream,  there  shall  be  provided  a  storm  water 
easement  or  drainage  right-of-way  conforming  substantially 
with  the  lines  of  such  water  course,  and  such  further  width 
or  construction,  or  both,  as  will  be  adequate  for  the  purpose." 
Although  this  provides  some  control  over  subdivision  develop¬ 
ments  near  an  existing  stream,  it  apparently  does  not  provide 
control  over  an  individual  builder. 

22.  The  1965  Legislature  of  New  York  State  passed  amendments 
adding  Part  II lA,  Use  and  Protection  of  Waters,  to  Article  5 
of  the  conservation  law.  Part  IIIA  states,  in  part,  that  no 
person  or  public  corporation  shall  change,  modify  or  disturb 
the  course,  channel  or  bed  of  any  stream  or  shall  erect, 
reconstruct  or  repair  any  dam  or  impoundment  structure  with¬ 
out  a  permit  from  the  Water  Resources  Commission.  The  amend¬ 
ments  became  effective  on  1  January  1966.  The  full  text  of 
the  Act  can  be  found  in  Chapter  955,  Section  Ij29  a-g,  of  the 
Laws  of  New  York  State  -  1965. 


PRECIPITATION  AND  FLOODS 


23.  GENERAL 

There  is  one  existing  climatological  station  within  the 
luffalo  Creek  watershed,  at  Wales,  in  the  central  portion  of 
the  basin.  This  station  has  been  in  operation  since  19U8 
and  records  rainfall.  Another  station  was  in  operation  at 
Elma  during  the  period  19U2  and  I960.  This  station  recorded 
rainfall,  snowfall  and  temperature.  The  U.  S.  Weather  bureau 
has  or  does  collect  weather  data  at  twelve  stations  which  are 
nearby  the  Buffalo  Creek  basin  and  should  provide  average  data 
for  the  area.  The  locations  of  these  stations  are  shown  on 
plate  Al  in  the  appendix.  A  summar’/  of  the  data  from  these 
stations  is  given  in  the  following  paragraphs  along  with  a 
comparison  of  the  data  from  IVales  and  Elma. 

2U.  CLIMATOLOGY 

The  average  annual  precipitation  for  nil  the  stations  is 
36.92  inches.  The  average  for  Wales  is  36.148  inches,  while 
that  for  Sima  vias  39.91  inches.  The  monthly  a.verares  range 
from  a  minimum  of  2.53  inches  in  February  to  a  maximum  of 
3.33  inches  in  May.  The  Wales  station  shows  a  minimum  of 
2.51  inches  in  February  and  a  maximum  of  3. ’^9  inches  in  April. 
The  same  values  for  Elma  were  2.79  inches  in  June  and  ”^.95 
inches  in  November.  Painfall  ov“r  the  basin  is  divided  very 
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evenly  between  the  months.  The  maximum  reconiod  2[i-hour 
rainfall  was  [i.?8  inches,  on  28-29  August  189^  at  the  station 
in  downtown  ’hjffalo.  storm  of  7  August  196^  produced  a 

total  of  3.8f  inches  of  rainfall  which  occurred  '.rithin  a 
period  of  about  5  hours  at  the  Buffalo  Airport  station,  '^he 
average  annual  snowfall  for  the  area  stations  is  82.3  inches 
while  the  average  for  Elma  was  97.3  inches  per  year.  The 
average  annual  temp'^rature  for  the  area  is  J46.9  degrees  Fahr¬ 
enheit.  January  is  the  coldest  month  with  an  average  of  2U*2 
degrees  and  Jul'-  the  warmest  with  69.2  degrees.  The  record 
for  Elma  also  showed  an  average  of  U6.9  degrees  with  an  aver¬ 
age  of  2I4.8  degrees  for  January  and  39.0  degrees  for  July. 

25.  STRFAT-'  FlC’-.’  RECORDS 

Two  stage  recording  gages  are  operated  by  the  United  States 
Geological  Survey  on  Buffalo  Creek.  One  station  is  in  Gardenvil 
on  the  left  bank  about  700  feet  downstream  of  Union  Road,  The 
gage  location  is  shown  on  plate  2.  This  gane  was  established 
in  September  1938  and  ra>cords  the  stages  resulting  from  the 
runoff  from  the  lli^  square  miles  of  v'atersh 'd  upstream  of  that 
point,  "^he  discharge  ratinr  curve  for  this  site  has  been  well 
defined  discharge  measurements  for  open  channel  conditions. 
During  winter  and  spring  runoff  conditions,  the  stage-discharge 
relationship  is  often  affected  bv  ice  jams  which  sometimes  make 
it  difficult  to  determine  the  discharge  during  a  particular 
flood.  The  rating  curve  for  the  sits  is  given  on  ^late  A7  of 
the  appendix. 

26.  The  second  stream  gaging  station  is  located  near  Wales 
"ollow  on  the  right  bank  of  the  creek  at  the  downstream  side 
of  the  ^'“rlau  Road  bridge.  The  gage  is  located  approximately 
23.5  miles  upstr^’am.  of  the  mouth  of  Buffalo  Creek  and  about 

6  miles  upstream  of  the  limits  of  this  study.  V/ales  Hollow 
is  shown  on  plate  1.  This  gage  was  established  in  March  1963 
and  measures  stages  resulting  from  the  runoff  from  an  area  of 
80  square  miles.  The  rating  curve  for  this  gage  is  not  yet 
well  defined  because  of  its  short  record. 

27.  FLOOD  FREQUENCIES 

Floods  are  random  occurrences  dependent  on  a  combination 
of  natural  climatological  factors  and  channel  conditions  and 
there  is  no  method  of  accurately  predicting  the  time  of  occur¬ 
rence  or  magnitude  of  any  future  flood  event.  Hov^ever,  an 
analysis  of  past  flood  events  can  give  an  indication  of  the  prob 
ability  of  occurrence  of  a  given  stage  or  discharge. 
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28.  In  connection  with  flood  damages  and  flood  control  plan¬ 
ing,  it  is  customary  to  estimate  the  frequ^nc"  (or  probability) 
with  which  specific  flood  stages  or  dischnr-'es  may  be  equaled 
or  exceeded  ral'ier  than  the  frequencv  of  an  exact  value  of 
stage  or  discharge.  Such  estimates  are  properly  designated  as 
"exceedence  frenu-’ncy"'  but  in  practice  are  usually  referred 

to  simply  as  'requency.  It  must  be  realized  that  a  so-called 
50-vear  discharge  does  not  imrly  a  ?0-year  interval  between 
discharges  of  that  magnitude.  '’)hat  is  meant  is  that  in  a 
long  period  of,  say,  500  years,  this  discharge  would  probably 
be  equaled  or  exceeded  about  10  times,  or  on  the  average  o'" 
once  in  50  years.  In  other  words,  each  year  there  is  a  two 
percent  chanc°  that  a  discharge  or  stage  of  at  least  that 
magnitude  will  occur. 

29.  Along  '’uffalo  Creek,  creek  stares  are  regularlv  affected 
by  ice  jams.  For  this  reason,  a  rather  minor  discharge  can 
result  in  a  major  flood  so  that  a  stage-frequency  relation¬ 
ship  is  considerably  different  from  a  discharge-frequency 
relationship  for  the  same  series  of  floci  events.  Frequency 
curves  for  both  stages  and  discharges  hav"  been  developed  for 
reference  points  at  Harlem  Poa  ',  the  H.3.C.S.  gaging  station 
downstream  of  Union  Road,  at  the  dam  upstream  of  Seneca  Creek 
Road  at  Blossom,  at  the  dam  upstream  of  Bowen  Road  at  Elma, 
and  at  Jamison  Road  at  East  Sima.  The  locations  "f  these 
points  are  shown  on  plates  2,  ii,  and  5.  A  discussion  of  the 
methods  used  to  develop  the  frequency  curves  is  presented  in 
paragraphs  A9-A12  of  the  appendix.  The  curves  are  shown  on 
plates  AU  and  At. 

30.  Discharge  frequencies  are  affected  by  upstream  develop¬ 
ment,  additional  storm  sewers,  cl'.anges  in  agricultural  prac¬ 
tices,  etc.  Stage  frequencies  are  affected  by  ice  jams, 
bridges,  channel  encroachments  and  other  natural  or  unnatural 
restrictions.  Since  the  frequency  data  developed  for  this 
report  are  based  on  a  relatively  few  events,  relationships 
shown  should  be  reviewed  periodically  as  more  stage  and  dis¬ 
charge  data  become  available.  It  is  estimated  that  the  effect 
of  future  development  will  produce  an  increas'’  of  about  2  per¬ 
cent  in  the  100-year  discharge  b”  1980.  Althourb  this  is  not 
a  sizable  increase,  it  is  apparent  that  over  a  period  of  time 
increases  in  development  can  produce  a  significant  increase  in 
discharge. 

31.  ITEED  FOR  Cr'’ITI^f'T''r,  OBSERViTIOH 

The  flood  profiles  and  frequenc'’  relationships  Presented 
in  this  report  have  been  based  both  on  past  flood  occurrences 


21 


and  on  ac;'ertf>d  h- draiilic  dpsirn  and  hy'*rolo.'-.-  +  “■rhm.quoE . 

'\ihile  thp  result?  are  considered  adequate  in  rot  ■’rd  to  the 
general  flood  nrohlems  and  conclusions,  it  stiould  be  ennha- 
sized  that  future  data  may  indicate  the  need  for  further  study 
in  some  localized  ar^^as.  It  is  surreFtcd  t'~a.t,  local  interests 
continue  to  gather  information  on  hip;h  uat-er  stages  >  particu¬ 
larly  at  th“  reference  points  used  in  this  study,  Comnarative 
stages  at  existing  high  water  marxs  would  b r  helpful  in  future 
studies  and  nlanning.  hata  will  continue  to  he  available  from 
the  U.S.G.S.  gaging  stations.  The  Corps  of  'cgineers  v;ill  ''on- 
tinue  to  analyze  any  nertinent  data  as  they  are  obtained. 

^2.  FL0':"1  PROFILE"  ffP  '■  PTIMAT  P  IIIPT"  I'o  ^La 

'’ecause  of  the  effects  of  ice  hams,  tc '  maximum  recorded 
stages  along  'hiffalo  Creek  did  not  "11  occur  from  the  same 
flood  occurrence.  The  greatest  amount  of  data  throughout  the 
study  area  was  available  on  the  flood  in  January  1959*  The 
limit  of  flooding  as  it  is  estimated  to  have  occurred  is  shown 
on  plates  2,  3,  h,  and  The  water  surface  profile  for  the 
January  1959  flood  is  given  on  plates  6  ar  Petause  this 

flood  is  of  relatively  frequent  chance  of  occurrence,  the  esti¬ 
mated  flood  limits  and  profiles  for  a  flood  o.-’  iOO-year  fre¬ 
quency  and  the  standard  project  flood  are  also  sho-yn.  The 
standard  project  flood  is  the  flood  produced  ey  the  most  severe 
flood-producing  rainfall  that  is  considered  reasonably  char¬ 
acteristic  of  the  Buffalo  Creek  basin. 

33.  The  limits  of  flooding  and  flood  profiles  ar^  furnished 
to  provide  the  local  ^overaments  with  a  basis  for  flood  plain 
regulation.  The  ar^as  flooded  b”  the  Januar''  19^9  flood  are 
those  normally  affected  by  flooding.  The  ar^a  inundated  by 
the  100-year  ‘’lood  shows  the  additional  effect  of  an  infre¬ 
quent  fl-^od.  The  area  affected  bv  the  standard  project  flood 
is  given  to  show  the  most  severe  flooding  that  cm  reasonably 
be  expected  to  occur.  A  flood  of  this  magnitude  is  so  rare 
that  a  recurrence  interval  is  not  given.  It  must  ''r  understood, 
however,  that  the  limits  of  flooding  as  shorn  are  or  I’’-  approxi¬ 
mate.  n.^5g„]prit  floodin''  from  flooded  sanitary  s^vrer  manholes 
may  extend  for  r  considerable  distance  beyond  the  limit  of  sur¬ 
face  flooding.  An  example  is  shown  on  exhibit,  h.  The  eleva¬ 
tions  from  the  profiles  on  plates  6  and  7  must  be  translated 
to  the  actual  ground  if  an  individual  wishes  to  determine  the 
depth  of  inundation  at  any-gi'en  property.  This  can  be  done 
by  using  standard  surve’'  methods  and  o..o  of  the  nearb-  bench 
marks  or  highwater  marks  described  in  the  appendix.  Storm 
sewer  design  should  include  the  effectr  cf  high  tailwater 
caused  by  flooding  conditions.  Whenever  oossibl'^-  storm  water 


22 


from  hij:h  rrounri  rhould  be  carried  in  a  separate  system  from 
the  storm  water  of  the  flood  plain.  This  prevents  additional 
water  from  affectiny  the  low  areas  at  times  vrhen  the  storm 
sewers  are  affected  by  high  tailwater. 

3Li.  A  t,ab\ilation  cf  elevations  and  discharges  vrhich  are 
estimate-^  v'ould  result  at  the  reference  points  from  floods 
of  several  frequencies  is  given  in  table  2.  Comparative 
stages  from  east  floods  are  also  given.  In  actual  floods 
on  Puffalo  Cr-^ek,  a  stage  having  a  particular  frequence  v;ill, 
in  most  cas^s,  not  result  from  the  discharge  of  the  same  fre  • 
quenc'  but  will  result  from  some  lesser  disch'’rge  conplic'-'tsd 
by  ice  jams. 

35.  high  WATn^  MARKS 

A  tabulation  of  the  high  water  marks  obta-ined  throughout 
the  study  ar^a  for  several  of  the  past  floods  is  given  in 
table  A7  of  the  appendix  for  the  use  of  planners,  engineers, 
contractors,  and  others  concerned  with  "lood  elevations  along 
Buffalo  Creek.  Approximate  locations  of  the  high  water  marks 
are  shov'n  on  plates  2,  3,  i4,  and  5*  If  desired,  profiles  of 
future  floods  can  easily  be  added  to  plates  6  and  7  by  observa¬ 
tion  of  peak  levels  during  floods  at  the  same  locations  as 
the  high  water  marks  already  established.  The  nevj  flood  ele¬ 
vations  can  be  determined  by  simply  measuring  up  or  down  as 
the  case  may  be,  from  the  known  high  water  mark  elevations. 
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Photo  No.  16.  Manhole  subject  to  surface  flooding,  about 
once  in  5  years  and  causes  basement  flooding  in  the  homes 
shown  in  photo  no.  15.  The  hemes  would  be  subject  to 
direct  flooding  about  once  in  20  years. 


2h 


EXHIBIT  8 


;UIDE  LIMEE  TfJE  CSE  r"?  tiff:  flood  ’’LAI:!  and  for 
RR'’'';T''?A  ;n:TI’-F  fltcd  dakagfd 


?6.  }f::sral 

In  snitp  of  the  relatively  freauent  floodin'-,  the  daTnae;es 
alon  ■  "'uffalo  Orpo  '  havp  been  minor  becau^-e  of  t'’’e  lack  of 
extencivp  or  concentrated  develocment.  The  ^nffalo  Creek 
watershed  has  an  a'-'undance  of  rovailable  vacant  land  at  the 
present  time  but  is  In  the  line  of  population  movement  fro- 
metropolitan  Puf^’nlo  to  the  south  and  -’ast-  In  snite  of  the 
history  of  minor  flood  damape  t'-e  flood  plain  ill  --'rohably 
remain  attractive  for  residential  a"d  commpreipi  development. 
Some  control  on  either  the  development  or  the  creek  "ill  be 
necessary  to  prevent  a  large  increase  in  flood  damarer  as 
future  development  increases. 

37.  Fl^od  damages  can  be  prevented  or  reduced  by  two  baric 
approaches.  Damages  to  existing  development  can  be  reduced  by- 
flood  control.  Broadly  speaking,  it  cons:  '  of  exercising 
control  over  the  stream  in  time  of  flood.  'aris  and  reservoirs 
can  be  used  to  store  water  to  be  released  after  the  threat  of 
flcoding  has  passed.  Channel  improvements  can  be  used  to 
remove  constrictions  and  improve  flow  characteristics  so  that 
future  flood  stages  are  reduced.  Levees,  dikes  and  flood  v;alls 
can  be  constructed  to  confine  the  river  to  a  definite  course 
at  stages  which  may  be  well  above  the  adjacent  flood  plain. 
These  methods  are  generally  very  costly  and  f-erefore  ar^ 
used  in  areas  where  floods  are  frequent  and  damages  to  exist¬ 
ing  development  are  heavy.  Estimated  average  annual  benefits 
from  a  considered  flood  control  project  must  be  at  least 
equal  to  the  estimated  average  annual  costs  of  the  considered 
project,  including  interest,  amortization  and  maintenance. 
Studies  have  indicated  th^t  present  damages  along  'hjff'lo  Creek 
are  not  sufficient  to  justify  a  Federal  flood  control  project. 

3£.  "lamages  to  future  development  can  be  pr“v°nted  by  flood 
plain  management.  This  consists  of  exercising  control  over 
the  land  lying  adjacent  to  the  river  that  is  subject  to  flcod¬ 
ing.  The  need  for  flood  nlain  planning  alonr  ^ffalo  Creek  has 
been  recognized  b-.-  local  interests  before  the  fl'-'od  plain  is 
extensively  developed.  This  flood  plain  information  study  can 
provide  the  data  on  which  flood  plain  management  can  b?  based. 
Future  damages  in  the  studv  area  can  b=  reduced  or  eliminated, 
at  little  or  no  cost  to  th”  taxpayer,  by  th"  legislation  of 
flood  plain  regulations  which  prevent  devplopments  of  a  t.TOP 
or  in  ar^as  which  would  make  them  subject  to  damage.  \t  the 
same  time  these  regulations  should  encourage  and  promoie  the 
maximum  effective  use  of  the  flood  plain  ar(  a  hv  developments 
which  sustain  a  minimum  of  damage. 
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39.  Regulation  of  the  flood  plain  can  be  carried  out  most 
effectively  by  a  combination  of  several  of  the  available 
methods  -  encroachment  lines,  zoning  ordinances,  subdivision 
regulations  and  m.odif icrations  or  additions  sc  -xisting  build¬ 
ing  codes.  These  methods  will  be  described  in  more  detail  in 
subsequent  paragraphs.  Hovrever,  it  is  not  rlthin  the  purpose 
of  this  report  to  recommend  the  specific  technique  to  be  used. 
Flood  plain  regulations  are  the  right  and  responsibilitv  of 
local  governments  and  th^y  must  decide  th«  most  suitable  and 
effective  method  for  their  ar-^a.  The  Trie  County  Planning 
Toard  has  done  considerable  research  into  th"  nresent  and 
projected  grovrth  in  the  several  towns  of  the  Countv  in  the 
areas  of  land  use,  population,  economy,  transrortation  and 
recreation.  Both  V/ost  Seneca  and  Elma  hav°  town  planning 
boards.  Using  the  flood  data  in  this  renort,  in  conjunction 
with  a  definite  planning  program  for  future  land  uses,  vri.ll 
enable  these  and  other  local  interests  to  permit  maximum 
flood  Plain  use  consistent  vrith  minimum  flood  damage  risk. 

ijO.  FLOOD  PLAIM  REGULATIONS 

Flood  plain  regulation  involves  the  establishment  of  legal 
tools  with  V7hich  to  control  the  extent  and  t’.qje  of  development 
which  will  be  allowed  to  take  place  within  the  flood  plain. 

The  regulatory  controls  have  the  broad  purposes  of  (1)  protect¬ 
ing  existing  development  in  the  flood  plain  from  additional 
damage  by  the  control  of  activities  which  would  increase  exist¬ 
ing  flood  stages  and  frequencies,  and  (2)  controlling  future 
development  in  areas  where  potential  flood  hazards  are  known 
to  exist.  For  these  controls  to  be  effective,  it  is  necessary 
that  there  be  public  understanding  of  the  general  problem, 
degree  of  risk,  and  alternative  actions.  Without  such  under¬ 
standing,  regulatory  controls  may  be  ignored,  challenged  in 
the  courts  and  generally  ineffective.  Unrealistic  ordinances 
are  sometimes  cast  aside  because  no  clear  distinction  has  been 
made  between  the  right  to  use  one's  Property  at  his  own  discre¬ 
tion  and  the  obli^ntion  of  each  individual  to  ^ct  in  acc''rdance 
with  the  general  public  welfare.  The  ren>^''tipns  must  also 
be  specific  enough  so  that  a  prospective  developer  knov.’s  what 
established  floor  elevations,  types  of  construction  or  encroach¬ 
ment  limits  are  pertinent  to  the  area  in  question.  Finally, 
it  should  be  emphasized  that  any  flood  plain  regulations  are 
only  as  effective  as  their  administration  and  enfoi cemcjnt . 

Ul.  There  are  basically  two  main  objectives  of  regulation. 

The  first  is  to  insure  and  guarantee  the  retention  of  an  ade¬ 
quate  floodv/a”  for  the  river,  rloodwav  being  defined  as  thczt 
area  required  to  pass  the  selected  regulatory  flood  without 
unduly  raising  upstream  water  surface  elevations.  The  areas 
lying  on  either  side  of  the  floodway,  and  which  may  become 
inundated  b"  thif  s  ecific  flood,  ar*'  com.monlv  called  restrictive 
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zonos.  Althovii’h  rostricti vf’  zonpf;  r’a'.'  t'xr'''-ri anc”  flood- 

their  .ir'"'.!?  ''i' ■  lot  necessar'.’’  to  oarrv  *re  discharge 
of  tho  floodj  niji  r’thi'^r  oerv'>  as  norare  '^r  nai'.kv'eter  areas 
of  low  velorii-'.  After  the  local  areriOier  cwi.  ■  r-'.^d  nave 
selected  the  •nernitude  or  freouencv  of  the  ^"iced  which  '-rill 
be  used  ns  a  hns-.s  for  control  lerrislatioe ,  ■  loron  of 

llnrineers  can  provide  the  necessarv  technical  assistance 
renuired  to  conrare  the  effects  of  various  widths  of  flood- 
wny  on  the  profile  of  the  selected  flood. 

Ii2.  There  ar’  se--eral  natural  and  nan-mad  -  sec  tions  alonfi 
■tuffalo  Creek  which  have  an  effect  on  water  S'lrfice  eleva¬ 
tions  durinr  hi.'h  diecharFe  periods.  Cons  ider-"  tion  should 
be  given  to  "'odi  fi'i the  condition  whenever  possible,  re¬ 
moving  •he  rer.ri'ttv'  structure  when  it  has  outlived  its 
usefulness,  or  reolapirr  with  a  less  re.-trictive  stnicture 
when  re-'la ''enent  becomes  necessary. 

ill.  I'-i'  -rat:  one-.incs  of  the  bridges  over  luffalo  Creek 

within  the  st.ud”  area  are  given  in  table  9A  of  the  appendix. 
The  profile  for  the  1Q59  flood,  shown  on  c'atos  l  and  7, 
indicates  that  there  may  be  constrictions  at  Uni^n  Road, 
Transit  load,  Seneca  Creek  Road  and  Girdle  Road,,  Pictures 
of  seve-al  of  the  bridges  are  shown  on  exhibits  9  and  10. 

UU.  At  th'^'  present  time  there  are  dams  at  Blossom  and  Rlma 
which,  are  no  longer  in  use  and  which  project  3  to  ij  feet 
above  the  natural  creek  bottom.  Shoal  areas  hav“  formed  at 
the  iipstream  end  of  the  pools  and  ice  flees  and  deoris  are 
easil’’  grounded.  If  these  dams  are  not  servinr  any  useful 
purpo.'^e  removing  them  vronld  reduce  high  water  el°vations  in 
the  immediate  area,  “ictur^s  of  the  Blos<=om  and  Tima  dams 
are  shovm  -n  exhibits  11  and  17.  Picture  ?1  shows  the 
Increase  in  water  surface  at  the  Blosso’^^  dan  durinp  a  mod¬ 
erate  runoff.  Picture  ??  shows  that  equipment  has  been 
engaged  in  rpnovinr  shoal  material  from  uostream  of  the 
Blossom  dam. 

Ii5.  Th.°re  are  some  abrupt  bends  in  Buffalo  Creek,  several 
of  which  nroba':  ly  contribute  to  ice  jams  and  high  v'ater 
stages  in  the  area.  Th^se  bends  can  be  easily  located  on 
plates  2,  3.  hs  and  5-  Two  of  the  vjorst  bends  are  located 
at  mile  7.2  just  downstream  of  VJinsnear  Road  and  at  mile  12.0 
just  upstream  of  .lirdle  Road.  These  bends  have  been  produced 
by  nature  and  reduction  of  the  bends  wculd  be  difficult. 
However,  any  man-made  modlfi-cations  to  the  flood  plain,  which 
tends  to  increase  the  sharpness  of  there  bends  or  restrict 
the  channel,  should  be  avoided.  A  major  bend  which  existed 
at  approximatelv  mile  0.7  was  eliminated  during  ^'•'p  improve¬ 
ments  made  by  th"  ^oil  Conserval  ion  B^^rvee. 


Photo  No.  17 •  Looking  downstream  at  the  New  York  Central 
R.  R.  bridge.  Note  the  shoal  upstream  of  the  center 
pier. 


Photo  No.  18»  Looking  downstream  at  Union  Road  bridge 
showing  rock  in  right  bank  and  channel  bottom.  The  wall 
and  building  on  left  bank  indicate  encroachment  of  the 
creek  channel. 
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EXHIBIT  9 


Photo  No.  20,  Looking  downstream  at  Transit  Road  bridge 
showing  the  rock  channel  botton. 
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EXHIBIT  10 


Photo  !.'o.  ?I.  "’lorsom  i)am  near  mile  5.95*  Ptioto  shows 
increase  in  water  surface  at  the  dam  durinr  the 
moderate  runoff  of  April  1959. 


Piioto  No.  22,  Looking  upstream  from  Blossom  Bam. 
Photo  shows  removal  of  travel  bar  at  upper  left  and 
shows  riprap  on  bank  at  upper  rieht  which  was  placed 
by  the  Soil  Conservation  Service. 
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EXHIBIT  11 


Photo  No.  23.  Elma  Dam  upstream  of  Bowen  Road  near 
mile  10.2.  Note  shale  on  right  bank  upstream  of  the  dam. 


Photo  No.  Looking  along  crest  of  Elma  Dam. 
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EXHIBIT  12 


Li6.  Tho  sec'^r.H  or- jof't.ive  of  r^.^ulntim  ’  tc  '^ncournfe  sound 
land  use  '-'itMn  're  r'^str^ctive  zones,  r  insistent  vrith  thn 
flood  hrzard  '■■'.d  th  >  ro'".nu  lity  land  use  n''-'^d:  .  The  flood  pro¬ 
files  on  plates  ‘  end  7  ar;  the  basis  for  .s  isr.-ot  of  r?  "ula- 
tion.  For  eynmnlo,  if  local  plann''’r£  dec:  b'  *'~t  future  r^'si- 
dential  d'^v -lonr '-nt  should  b--’  "rot‘'"ct‘=d  :'rr.:"  ■■  L  eve  t!  ons  ■' 
specific  nu-.t^r  of  feet  hi, 'her  tha::  th-  .'ennary  19''5  flood, 
re-  ulaticn:  should  b'^  based  on  that  erofil  .  uild^n.-  cod'  :  , 
subdivision  re.-p.ls-ticns  or  zonins  ordinar.c'^s  should  soecj:'- 
the  mininun  ano”able  elevation  for  first  '’loos,  basemen'  ^lab, 
or  buildiny  sit.e  (v;hichever  is  selected),  "^he  minimum  al  lov.-a 1  e 
elevations  should  yiven  in  terms  of  a  sstciried  distance  otovc 
the  January  1959  profile  at  the  nearest  pcin'  'c  the  cons- ruct ion 
site  -  th  ^  January  1959  profile  beinp  dofm-.d  'f  the  profi.o'and 
high  'sater  mar'Ki  contained  in  this  resort.  Th-e  'an',' art'  19t‘''  flood 
stages  have  a  frequenc;-  of  about  once  in  1C  ''ears.  At  leat '  t'-o 
now  buildin:’s  hgye  been  constructed  recent, ly  in  the  flood  pintr 
at  Sima.  The  nef  Fire  Hall,  shown  in  picture  25  of  exhibit  15, 
had  8  inches  of  water  over  the  floor  in  March  1962  v,'hich  was 
about  1  foot  higher  than  January  1959.  The  new  school  addition 
to  the  M'Sthodist  Church,  shown  in  picti;  26  of  exhibit  13>  vas 
affect-ed  bv  inches  of  water  in  the  19:, y  flood.  Th’  f’llo’-'ing 
paragraphs  include  references  to  examples  of  flood  plain  regu¬ 
lation  that  alreadv  exist  within  th"  flood  plafn  area  of 
Hii^falo  Creek.  A  more  complete  discussi  n  of  the  methods  of 
establishin-'  flood  plain  use  is  contained  In  the  attachment 
which  follcv's  the  main  report. 

Ii7.  H' th  .'/es^  Feneca  and  Sima  have  existin’  zoning  ordinances. 

T-e  Tcvm  of  Fima  adopted  the  original  ordinance  in  1950  and  it 
has  b-een  revised  several  times.  The  latest  revisicns  are  under 
considerati'n  at  the  present  time.  The  Town  f  West  Seneca 
adopted  its  present  ordinance  in  1961^.  Hoth  towns  also  have  a 
section  within  the  zoning  ordinance  which  d-eals  with  a  building 
code.  Although  ther"  is  presently  no  re.'ulaLicn  requirin'  it, 
one  resident  do  'nEtream.  of  Winsnear  Road  in  Sima  has  raised  his 
home  approxim," tely  5  fe-et  to  reduce  the  periodic  flood  damage. 

This  is  shown  in  picture  27  of  exhibit  lli.  A  s'.'-'-rrr.erket  has 
been  constructed  on  fill  within  the  flood  plain  area  upstream 
of  Harlem  rioad  on  the  left  bank.  Picture  2h  of  exb.ibit  lU 
indicat  -s  that,  in  spite  of  the  fillinr,  tbis  valuable  property 
is  still  subject  to  flooding  by  a  recurrence  of  tne  1957  flood 
in  that  area. 

Ir8.  The  Town  of  Elma  already  has  adopted  R,  les  and  Regulations 
for  th'-:  Approval  of  Subdivision  Plans,  "hese  regulations  were 
adopted  in  1955  and  revised  in  1959.  Tne  paragraph  from  the 
Subdivision  ierulo' ions  dealing  with  the  provision  for  any 
natural  water  courses  through  proposed  swbd: vis : 'mis  has  been 


quoted  in  parapr-nph  r’l.  At  the  prerent  time  *  ■  ^>re  are  no  sub- 
livirion  dev-^lonr.  ^nt  s  within  the  flood  ••'lair',  'irea  of  'Buffalo 
Ireek  althoueh  several  applications  hav®  'reo-.  .nde  for  areas 
which  an^  adja'-ent  to  the  flood  plain  in  W<=rt  feneca.  There 
are  several  areas  vihich  are  attractive  as  subdivision  sites 
durinv  dr'/  weather  but  '.jhich  are  inundate-'^  during  hirh  flows, 
^icturs  ef  twe  f  these  areas  are  shown  in  exhibit  15. 

Ii9.  R^bllCTTO"  PLOf"^  IX)SS''r  '^LOn  PTOOFIi’iu 

In  addition  to  flood  plain  retprlations  for  future  develop- 
ments  there  are  several  methods  of  flood  proofinp;  structures 
•which  may  be  helnful  to  those  persons  who  are  already  located 
in  the  flood  plain.  Fl''od  proofinr  is  th’  use  cf  strrrctural 
modific'tions  and  a-' justments  to  propert"  for  the  purpose  of 
r^ducinc  -'lood  damae;es  .  It  is  most  often  carried  out  on  an 
individual  basis,  -and  is  frenerally  not  a  part  of  an  enforced 
flood  -lain  rerulstion  procram.  Residents  in  the  lardenville, 
blossom  and  alma  areas  may  be  particular!','  interest-ed  in  this 
phase  of  f'lood  damape  reduction  since  some  of  them  have  al¬ 
ready  suffered  damage  several  times.  A  de  -ription  of  several 
flood  proofing  •a^’hods  and  an  illustrative  exhibit  are  included 
in  the  separate  attachment  following  the  main  report. 

50.  R3C;-tiATICMAL  UMD  NEEDS 

In  l?c0  an  Erie-Niapara  riepi-nal  Plan  was  iev’lnpcd 
throurn  the  coordinat'od  efforts  of  the  Erie  lount--  Planning 
Departm  -nt  and  the  Niagara  'lountv  Planninr  '’card.  Section  V 
of  this  Regional  Plan,  Outdoor  Public  Recreation,  pro”ides 
a  review  of  the  existing  recreational  facilities  of  the  region, 
some  criteria  and  standards  for  recreational  .areas  and  a  pre¬ 
diction  of  recreational  land  needs  for  the  future.  The  recrea¬ 
tion  resort  states  that  the  oldest  and  most  widely  accepted 
guide  for  recreatio-;  acreaere  is  the  rule-of-thumb  of  one  acre 
per  100  persons.  Uas^d  on  a  probable  future  reeional  population 
of  2, no, TOO  for  the  y^ar  2000,  recreati  nal  requirem.ents  would 
be  21,000  acres.  '^h“  '^ri e-Niarara  P.erion  •'•ad  -enproximately 
Li,900  acr^s  of  p^rk  land  in  I960.  The  I960  population  for  the 
region  was  about  1,. '^^0,000  v;hich  means  that  th^r^  should  have 
been  more  than  6,000  additional  acres  of  park  land  available 
at  that  tim.s  to  m-’et  the  needs  of  the  existing  p-pulation, 

51.  Included  within  thes-"  recreati  nal  land  reouirements  can 
be  many  areas  which  need  little  or  no  form.al  development. 
Existing  flood  plain  lands  can  be  easily  utilized  for  hiking, 
picnickinr,  nature  trails,  overnight  camplnc,  etc,,  with  a 
negligible  increase  in  damage  potential.  3t-te  assist, ance 
for  land  acquisition  is  available  under  a  3100, 0"^  ,0 '0  bond 


Photo  No.  25,  Elma  Fire  Hall  built  in  1959.  Showing 
conparative  flood  levels. 


Photo  No.  26,  Sunday  School  addition  to  Elma  Methodist 
Church.  Showing  comparative  flood  levels.  Standard 
Project  Flood  elevation  would  be  above  roof. 
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EXHIBIT  13 


Pnoto  No.  ?7«  Home  on  Winspear  Road  near  mile  7.4> 
raised  5  feet  in  1963.  Dashed  line  on  house 

indicates  March  1962  flood  level  before  house  was  raised 


Photo  No.  28,  Supermarket  on  Harlem  Road  in  the  flood 
plain.  The  horizontal  lines  indicate  the  comparative 
levels  of  several  floods. 
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EXHIBIT  lU 


issue  prof^ram.  A  820-acre  site  on  iliint-'''r ’ 'reek,  a  '-ribu- 
tary  cf  Buffalo  Creek  upstream,  of  the  stv  i-'  .-•rea,  is  included 
in  plans  for  future  rocreati  nal  developr  n!, o  The  master 
'ievelopn 'nt  plans  for  '.Jest  Seneca  aid  Klrria  pro/ide  for  a  rood 
skeleton  of  p-’rks  and  gr^enbelt  areas  alon  '  hjJ'falo  Creek. 

Island  Park,  a  privately  owned  rrove  area,  i ;  located  at 
Gardenville  on  the  left  bank  just  upstream  of  Union  Poad, 

T.here  are  sev^rnl  recreation  areas  in  th^  towri  of  SlTria  that 
utilize  a  portion  of  the  flood  plain.  The  athletic  field  for 
the  Iroqumr  Centrcal  'School  extends  into  ’■>-e  flood  plain  area 
on  the  left  bank  .iu.'-t  upstream  of  ^ullis  'oad  n^ar  stream  mile 
1^.2.  The  Pina  Meadovrs  Countimr  Park  has  rolf  course  facilities 
in  the  flood  plain  area  near  mile  l[i..3  on  t.ne  left  bank. 

0"posite  of  this  point,  the  Elma  ions^r’"- tier  Club  has  develoned 
rifle  ranpe  faciliti 'S  and  the  toivn  of  ll’^.a  has  davelooed  -^icnic 
and  athletic  -facilities  in  Centennial  Park.  All  of  th'>se  ar^as 
provide  evidence  of  rood  flood  olain  usare  -'nd  indicate  that 
although  use  of  the  flooded  area  is  restricted,  a  n'on-danafring 
use  can  often  be  coordinated  with  a  more  valuable  development 
on  adjacent  hirrh  ground.  Pictures  of  those  developments  are 
shown  on  exhibits  16  ‘thru  18. 

52.  PCSSIBLP  :CT  FI  OD  CCMTROL  MCAC'hv' 

Because  of  the  relatively  minor  development  within  the 
flood  plain  area  of  Buffalo  Creek,  flood  damages  throu-'hout 
the  whole  area  have  bee-i  relativelv  light,  althoumh  some 
individuals  have  suffered  serious  damag-,: .  Corps  of  Pn -in  ■•■■rs 
studies  concluded  in  19fc6  indicated  that  no  ieprovem°nt  plans 
based  on  providing  a  ienuote  protection  could  :x;  ecor.or.i  tally 
justified  on  Buffalo  Creek.  A  review  of  problem  nr^as  by 
local  interests  may  shov;  that  so  ninor  improvement  ma.v  pro¬ 
vide  a  substantial  amount  of  bene.  ..  i  to  ‘h.e  i  -mediate  area 
ev>n  thou'-h  occasional  ‘’loodinr  could  still  occur. 

53. 

The  •ri'^  Count”  ’lanning  hepartment  a  -.d  th°  ''laming 
boards  of  "est  and  Uma  are  aware  of  ■'•he  problems  of 

the  flood  rlain.  '.tudies  hav  '->een  made  through  the  Erie 

Countv  Planning  "leoartm-^nt  on  pres'^nt  economic  and  ponulation 
grovrth  tr'^nds  and  the  result-in.-  needs  '’or  housin'-,  recreation 
faciliti  'S>  schools,  utilities,  a--.d  transportati  on.  The 
population  of  Erie  Count--  is  expect='d  to  be  25  percent  greater 
in  1980  than  it  war  in  l'^60.  West  l-'nec-',  -'I'  ich  's  in  th® 
first  suburban  ring  around  Buffalo,  sho^iid  experience  an  increase 
of  more  th.a';  UO  r-^rcert  bv  I960  ov'-m  '.he  IV'  i  -onulation  of 
33,000.  'Ima,  iu  the  s^c^nd  suburb-  .  rin ;s  "'xpected  to 
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experience  a  groi-rt-h  of  more  than  100  nercent  ov-^r  its  I960 
population  of  7,500.  As  a  result  the  Buffalo  Oreek  area 
will  be  subjected  to  incr 'asinr  pressures  for  dev-’lopment 
and  without  adequate  regulation  some  of  this  development 
would  undoubtedly  occur  in  areas  subject  to  flooding. 

The  comprehensive  plans  for  development  in  Vert  Seneca  and 
Elma  both  provide  for  the  establishment  of  green  belt  areas 
along  Buffalo  Creek.  Carrying  out  these  considerations 
would  provide  for  much  needed  recreati'^n  areas  and  hold 
future  damages  to  a  minimum. 

Sh‘  Damages  that  would  accrue  to  unrestricted  future 
development  in  the  flood  plain  can  be  prevented  by 
regulatory  controls.  These  regulatory  controls  should 
provide  for  the  optimum  use  of  the  area  wiLh.  the  minimum 
risk  of  flood  damage.  The  flood  outlines  and  profiles  con¬ 
tained  i-'ith  this  report  provide  a  definite  base  to  which 
th 'se  regulations  can  be  related.  Public  avrareness  of  the 
potential  floods  and  public  acceptance  and  backinr  of  the 
flood  plain  reprulations  can  pre''ent  any  significant  rise  in 
the  existing  damage  potential  with  little  '^irect  cost  to  the 
area.  This  awareness  may  also  serve  to  reduce  damage  in  the 
existing  development  through  flood  proofing  of  existing 
structures  and  by  reducing  existing  channel  restrictions  by 
providing  more  adequate  bridge  areas,  removal  of  dams,  etc., 
when  the  existing  structures  have  exceeded  their  useful  life. 


38 


Photo  No.  29«  Desirable  area  for  development  upstream 
of  Borden  Road  which  lies  within  the  flood  plain. 

This  is  the  same  area  as  shown  in  photo  4,  exhibit  2. 


Photo  No.  30»  Desirable  area  for  development  upstream 
of  Transit  Road  which  lies  within  the  flood  plain. 
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EXHIBIT  IS 


Photo  No.  ,^1«  Island  Park  at  Gardenville  near  mile  2.3. 
This  area  was  flooded  by  about  2  feet  of  water  in  the 
1955  and  1956  floods. 


I 
I 
I 
I 
I 

1  Photo  No.  32«  Athletic  field  of  Iroquois  Central  School 

off  Bullis  Road  near  mile  13.2.  This  area  is  higher 
than  all  but  the  infrequent  floods,  although  it  would  be 
I  relatively  undamaged  even  by  frequent  flooding. 

I 
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EXHIBIT  16 


Photo  No.  33«  Elma  Meadows  County  Park  near  mile  14.3. 
The  building  is  above  flood  levels  but  lower  portions 
of  the  golf  course  are  flooded. 


Photo  No.  3U«  Elma  Conservation  Club  near  mile  14.8. 
Although  the  club  house  is  high,  the  property  near  the 
creek  is  subject  to  flooding. 
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EXHIBIT  17 


Photo  No.  y? •  Town  of  Elma  Centennial  Grove  near 
mile  14.6.  This  area  is  higher  than  all  but  extreme 
flood  elevations.  These  types  of  improvement  are  not 
subject  to  significant  damages  from  flood  occurrences. 


Photo  No.  36.  Town  of  Elma  athletic  field  near  mile  14.7 
This  area  is  above  the  normal  flood  level  but  would 
not  suffer  serious  damage  under  flood  conditions. 
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EXHIBIT  18 
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GLOSSARY  OF  S'-LFCTFO  TFRKS 


A.  HYTIR  L(' ilO  T  ;:0!0 

1.  C'r.Tnn^l  -  A  natural  or  artificial  v;at^r?-urEe  of  per- 
ceptitle  ’xt’nt,  '-■iti  definite  bed  and  bankr-  :o  -onfin^  and 
cenduot.  c”r  i nuously  or  periodically  flowinr  waver. 

2.  Crest  r.ar^e  -  A  gas:e  which  Y'avec  a  rf^'cord  of  the  hishest 
stare  cccnrrin,-  durinr  a  particular  flood.  rh°  pare  usually 
consists  of  a  ivollow  v^ipe  anchored  vorticall  in  the  stream 
channel.  Flood  waLor  risinr  with.in  th"  pine  inpves  a  mark  at 
its  hirhest  elevation  b"  means  of  cr’cmbled  coric  or  d-re  float- 
irn'  e-  *v,p  siirface  of  the  vrater  vithir;  th^  nine. 

'^i  scharre  measurement  -  A  method  o'"  d  t '■rmininr'  the 
total  discharc's  na:  t  p  giv-'-n  noint  in  a  stre-a"  dnrinr  actual 
flow  'ondipions.  >.e  m, thod  requires  th ^  use  of  a  velocity 
r.  ■'t^r,  and  an  •■c'''ir'-tn  m  ■‘ar'irement  of  the  cross  sectional 
'°-a  of  rh"  flov'inn  stream,  from  the  stream  bottom  to  the 
■wat“r  s’;r''ace.  m.ost  reliable  ratine  c  rves  are  obtained 

by  plottin  •  m°asured  discharge  vs  observed  stare  at  the  time 
of  measL'r’:'ent  ov^r  a  -wide  range  of  flows. 

Ii.  Fl''od  -  A  t'-^'-forarv  rise  in  str-am  flow  or  star-’  that 
results  in  sirnlficant  adverse  effects  in  the  vicinit'^  under 
study. 

0.  '-lood  stage  -  A  term  commonly  used  by  the  I'.  S.  'leather 
hireau  and  others  to  d  •■si.'aate  that  stare,  on  a  fixed  river  gage, 
at  wnich  overflow  of  the  natural  banks  of  the  stream  becins  to 
cause  dama-’s  ir,  -any  portion  oi"  the  reach  for  v;hich.  the  gage  is 
used  as  an  index. 

6.  Fl^ed  frequency  -  A  means  of  exvressing  th.e  probabilitv 

of  flood  occurrence.  It  is  customary  to  estimate  t''.e  ;'’requency 
wit‘  which  so'-’cl'ic  flood  stares  or  di  sc'-, arges  m.'i”  v  "--|iialed 
or  exceeded,  rather  the.  the  frecuenev  of  c  .  .pv-ac"  stcac’:'  or 
dischar'-e,  esti.xates  ar^  properlv  decimated  "'^xceedeace 

frequency"  hi;t  in  preoctice  ar"  usually  referred  to  simply  as 
"frequency".  T'-^e  frequency  of  a  particular  stare  or  discharge 
is  usuall'.'  exnressed  as  occurrinp  once  in  a  specified  number 

of  years;  or  as  a  nercent  -  t''e  rercergare  nv.-T'-ric.ally 

equal  to  the  average  mjmber  of  occurrences  in  100  ye  ms. 

7.  Flood  neak  -  ~h"  hiohegt  value  eg  the  stape  ar  discharge 
attained  b"  a  ‘'Iced;  thus  neak  st.ap-'  or  nepk  discliarge. 
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8.  Flood  o'  r-'cord  -  An-’  flood  for  w  i th^re  i r^^^nor.- 
ablv  roliablo  dato  useful  in  technical  I'/r'^'r .  bft'--n  tno 
term  is  used  to  refer  to  ".'riaxiinu'"  flood  of  r^^''rd,’' 

"'looi  plain  -  fh '  relati-^oiy  flat  lo'.-;  l-  nds  adjoiniti?’ 
a  vjatorcours”  or  other  bodv  of  ’•jatcr  r'jbj^ -t  to  o'/orflow  there 
f  rom. , 

10.  Fioo  1  pro'  "le  -  fte  lon.'i  t.udinal  nr'  ;  traced  ov 
the  crest  of  a  11001  ove.'it  ■■xpressed  iri  eiyv-tion. 

11.  la  -  (See  :• 'cordin'-  and  Staff  .fane). 

10.  Iree.’i  belt  -  A  terr’  related  to  'he  'levlopr.ont  and 
retention  of  str":  !'r'ntaf‘es  and  flood  as  ".-reen 

belts. ''  Per-r.  s:  iv-:-  ':tf‘  of  thor-e  nublio  or  ;^rivate  lands  for 
certain  'icri cultural  uses,  porks,  rolf  co'.rses,  '-nd  sinilsr 
uses  V70iild  materiall:.'  roduce  or  retrulnte  the  dar-.af'e  potenti,'^l 
in  the  freouently  affected  portion  of  tb-’  flood  nlain  area. 

13.  !ii storical  t'lood  -  A  known  floe  -oicb  occurred  before 
systematic  re c o r d~k~° p i nl^  was  bei^un  for  the  strenm  or  area 
under  consideration, 

lU.  Matural  floodway  -  T^e  channel  of  the  strea-.  or  bod-.' 
of  •■•ater  and  ^b'lt  portion  of  the  flood  plain  that  is  used  to 
carry  the  flow  of  the  '’lood, 

15.  Pa ti nr  curve  -  (See  r'tare-discharr°  curve). 

16.  pecordlnr  p,are  ~  Any  nape  which  records  Etap°  heights 
continuously  so  that  a  permanent  r  'Cord  is  produced  showinp 
the  river  stape  ve  time.  The  mechanism  usually  consists  of 

a  drum  revolving  at  constant  speed  and  an  inkinr  pen  whose 
movements  are  activated  by  the  fluctuatinr  riv«r  stare. 

17.  Recurrence  interval  -  The  averap  ■  interval  of  time, 
based  on  a  statistical  analysis  of  the  past  ri-'cord,  w:  ich  can 
be  eXiOected  to  '’laps'-  b'-^tW'ien  floods  equal  to  or  pr-^at^r  than 
a  specifi^’d  stave  or  discharge.  Recurrence  interval  is  gener¬ 
ally  expressed  in  years. 

18.  otaffgape  -  A  .graduated  scale  anchored  permanently 
in  a  vertical  position  within  a  stream  channel,  so  that  the 
height  of  the  water  surface  can  be  r'-'ad  directly  on  the  scale. 

19.  ^tage-di sc’-argo  curve  -  (Rating  curve)  A  graph  show¬ 
ing  the  relation  between  the  gage  height,  usually  plotted  as 
ordinate,  and  tb”  amount  of  water  flowin'-  expressed  as  volume 
per  unit  ot  sin",  usuall”  cubic  foot  .or  s'^cend,  plotted  as 
abscissa.  A  rating  curve  j.s  a’.ip IP '-.ible  on’.”  to  the  given 
loc'itinn  on  t*"  ’  river  for  .-/hio'  ft  wo.  developed, 
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?0,  ^-t.nndar'i  T-rojqct  flood  -  Th^  flood  r'roducpd  h-  thr- 
mo5t  sov-r"  flood -producinF  r,T!nfnll  that  ir  considered  reason¬ 
ably  charact^ri  pt-ic  of  td°  drainaf^e  ■■'■isin  under  study. 

21.  Thal''ee  -  T'^'^  "levation  of  the  deen‘->st  part  of  a  strear 
channel  at  anv  section,  '.'i/hen  determined  ’t  ranv  sections  alone 
t'’p  ienp;th  o'’  a  '^tr^'am,  it  provides  a  profi''--  of  th«’  bottom  from 
r.outh  *'0  S'^urce. 

P.  r-EGl'LATOHY  rilMS 

1.  Ruildinp  code  -  A  collection  of  reeul'-tions  adopted 

by  a  local  rov^rnin  ■  •’  settinr'  forfh  staridards  for  the 

construction  of  buildinfjs  and  other  struc'.ores  for  the  pur¬ 
pose  of  protectin'  th ^  health,  safety  and  Fe-er-l  welfare  of 
the  public, 

2.  Desipnaced  floodway  -  A  cha:inel  of  a  stream  and  that 
portion  of  the  adjoinin'  flood  plain  designated  by  a  retpila- 
tory  apenc”  tc  j-'ro'.’lde  for  reasonable  pas  '  ■ 'e  of  flood  flows. 

3.  Encroachment  lines  -  Lateral  limits  or  lines  alont^ 
streams  or  other  bodies  of  v/ater,  within  which  no  structure 
or  fill  may  be  added.  Their  purposes  are  to  pres'^rve  the 
flood  carr:'inF  capacity  of  the  stream  or  other  body  of  v:ater 
and  its  flood  plain,  and  to  assure  attolnm''‘nt  the  basic 
objective  of  improvement  plans  that  may  be  considered  or  pro¬ 
posed.  "'he' r  location,  if  alonp  a  stream,  should  b'-  such  that 
the  fioodway  bef.;een  them  includin;^  the  channel  imll  handle  a 
designated  flood  flow  or  condition.  T^ese  lines  are  set  by 
regulatory  agencies  and  may  be  changed  by  them. 

L.  '-'lood  plain  regulations  -  A  general  term  annlied  to 
the  full  range  of  codes,  ordinances,  and  other  regulations 
relating  tc  the  use  of  land  an'^  constr\;ction  within  flood  plain 
limiits.  The’  term  encompasses  zoning  ordinances,  s-'b-division 
regulation,  building  and  housing  codes,  encroachm-^nt  laws  and 
open  area  regulations. 

3.  Flood  proofing  -  A  combination  of  structural  changes 
and  ad jiistments  to  properties  subject  to  ■ looding  primarily 
for  the  reduction  or  elimination  of  flood  damages. 

6.  Selected  regulatory  flood  -  The  magnitude  of  flood 
expressed  either  in  discharge  or  frequenc'’  of  occurrence, 
which  is  used  as  the  basis  for  flood  nlain  regulations. 

7.  Subdivision  reg’ilations  -  Regulations  an,i  standards 
established  by  a  local  public  authority,  .generally  the  local 
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planninf;  agency,  with  authority  from  a  .3tai.  •  enabling  law  for 
the  subdivision  cf  land  in  order  to  secure  coordinated  land 
development,  including  adequate  buildinr  site’s  and  land  for 
vital  community  services  and  facilities  such  as  streets, 
utilities,  schools  and  parks. 

&.  Zoning  ordinance  -  An  ordinance  adopted  by  a  local 
governing  body,  with  authority  from  a  ;tnte  zoninr'  enabling 
law,  which  under  the  police  power  divides  an  entire  local 
governmental  ar^'a  into  districts  and,  within  each  district, 
regulates  the  use  of  land,  th’-^  heif^ht,  bulk,  and  use  of  build¬ 
ings  or  other  structur’s,  and  the  density  of  population, 

C.  CTHIR  "’•IR'IS 

Urban  Renewal  -  The  overall  program  of  public  and  private 
action,  growinr  out  of  tl'e  h’ational  Housin  '  4ct  of  19clj  as 
amended,  designed  to  prevent  the  spread  of  blight,  to  rehabili¬ 
tate  and  conser'-e  urban  areas  that  can  be  economically  restored, 
and  to  clear  and  redevelop  areas  that  c'cnot  be  saved. 
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TGCHMICAL 

1.  U .  S.  V'o -O 'icai  Survey  Wat.er -Supply  P-irer  ..526 
"Hydraulic  anH  Pydrolonlc  Asr-ecLs  of  ood -  Plain  Planning" 
1961 

2.  I'.  3.  Heparty^r'’;  of  oo"inerce,  '•feather  Bureau  Technical 

Paper  No.  "Sainfall  "requencv  Atlas  •'f  the  United  States 
for  durations  frorp  30  ninutes  to  hours  and  Return 
Periods  fron  t..-)  100  ■’■ears.''  M.:  ^  i'/6^ 

3.  Corns  of  Engineers,  .Sacram-nto  listrict^  .Sacranento, 
California  ".statistical  Methods  i.n  Hydrology''  January  1962 

h.  Corps  of  Engineers,  U.  3.  Army  Rrrinee ri ng  and  Design 

Manual  EM  1110--2-lii09  "Backwater  Curves  in  River  Channels" 
December  1959 

5*  Departv'^nt  of  the  Army,  CR  5-550-3  Flood  Prediction 
Techniques,  February  1957 


The  above  papers  can  b'''  obtained  from  the  Saperintenderit  of 
Documents,  U.  ,i.  .iovemment  Printing  Office,  Eashingtcn  25,  D.C. 
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1.  "'.iJater;  Pattern  of  Life"  from  Ohio  Wa‘-r  Commissi  on, 

1106  Ohio  Denartmirts  Bldg-,  Coiur.'U,'  Oh.c  ItPIp 

2.  "VP. at  Can  '/e  "o  About  Floods'  from  Bureau  of ..  i.' t Visual 
Instru.ction,  I'niv-mty  of  '.iisr onsin,  131'’  es^  Johnson  St. 
.Madison  b,  i'lsconsir. 
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GENERAL  DISCUSSION  OF  GUIDE  LINES  FOR  FLOOD  PUIN 
REGULATIONS  AND  FLOOD  PROOFING  PRACTICES 

1.  GENERAL 

Regardless  of  the  location  of  the  flood  plain  or  the 
overall  plan  of  development  for  the  area,  the  available 
methods  of  controlling  future  flood  plain  use  and  of  flood 
proofing  existing  structures  in  the  flood  plain  are 
generally  the  same.  The  information  in  this  attachment 
contains  only  general  suggestions  and  the  details  of  the 
regulatory  le^slation  must  be  tailored  to  the  plan  of 
development  for  the  flood  plain  concerned.  The  profiles 
and  flooded  area  maps  contained  in  the  main  report  provide 
the  basis  for  this  leglslatlem.  Useful  advice  and  assistance 
may  be  also  obtained  from  those  localities  where  ordinances 
based  on  flood  plain  information  studies  have  already  been 
adopted. 

t,  METHODS  FOR  ESTABLISHING  FLOOD  PUIN  USE 

Several  sources  of  information  on  the  problems  and 
preparation  of  flood  plain  regulation  legislation  are 
included  in  the  bibliogr^hies  on  Development  of  Flood 
Plain  Regulations  and  Planning  References  >diich  follow  this 
attachment.  Ssnreral  methods  of  regulating  development  in 
flood  plains  are  contained  in  these  references.  Some  of 
the  controls  for  the  use  of  the  flood  plain  are  discussed 
in  the  following  paragraphs: 

a.  Floodway  and  Restrictive  Zones 

(1)  In  order  to  nidntain  the  necessaiy  floodway 
for  the  selected  flood,  it  is  esssnt^al  that  encroachment 
lines  or  limits  are  established.  ftisM  a|«  two  dsfinitely 
located  lines,  one  on  ead:  side  of  the  river.  Between  these 
lines,  no  eonstructlcoi  or  filling  should  be  permitted  which 
will  ewse  an  inqisdamih.^  fled.  Final  choice  of 
megnitadlo  oF  the  seleetid  refulatory  floo^  id:loh  ih  tom 
will  detetnine  the  allowable  types  of  dsvei.^filpsht  In  ^ 
affeeted  areast  la  a  aM^tar-  for  loeltl  deoisjliih^ainoe'^iLa  the 
final  analyst  it  is  detandaed'  by  «^haidisad|^'Of  thsi^ 


land  uaage  needs*  Since  the  sIm  of  the  regulatory  flood 
will  be  decided  upon  by  local  interests  after  receipt  of  this 
report.  It  is  not  practical  to  suggest  encroachment  limits 
at  this  time.  However,  the  Corps  of  Engineers  will  {uroride 
technical  assistance  upon  request  to  compare  the  effects  of 
various  widths  of  floodway  oa  the  profile  of  the  flood  which 
is  selected  by  local  authorities  as  the  basis  for  the  regu* 
latioh  of  the  flood  plain* 

(2)  In  addition  to  establishing  floodmy  limits, 
it  is  imperative  that  adequate  criteria  be  set  up  to  regulate 
vertical  and  horizontal  clear  openings  and  minimum  low  steel 
elevations  for  bridges  crossing  the  flood  plain.  Bridge  piers 
in  the  stream  channel  should  be  avoided  if  possible*  If  the 
span  length  requires  that  piers  be  used,  they  should  be 
streamlined  and  placed  parallel  to  the  flow  of  water.  On 
many  creeks,  alinement  of  the  bridge  crossing  to  provide  for 
effective  passage  of  ice  is  also  an  important  consideration* 

The  most  economical  means  of  crossing  a  stream  is  the  use  of 
earth  embankments  with  a  small  bridge  or  .;ulvert.  Unfortunately, 
this  type  of  structure  is  the  least  desirable  from  a  flood 
damage  point  of  view*  If  it  is  kept  at  a  low  elevation,  it 
is  frequently  overtopped  and  then  fails  to  serve  its  intended 
purpose*  If  the  roadway  and  embankntent  are  kept  hi^,  the 
structure  will  act  as  a  dam  and  Increase  flood  stages  upstream 
if  the  waterway  opening  is  not  adequate*  The  waterway  opening 
should  not  only  be  suf^cient  in  area  but  the  ai*ea  must  be 
available  at  an  elevaticm  which  will  cany  flood  flows  at  a 
level  whidi  does  not  cause  damage*  It  is  sometimes  necessary 
to  carry  the  roadwsy  on  a  series  of  piers  or  bents  in  order 
to  prcnridB  sufficient  waterway  for  flood  flows* 


(5)  Channel  botton  profiles  should  also  be  well 
defined*  Restrictive  ahould  be  developed  for  construct! v 
in  the  channel  so  that  future  sewers,  utility  lines  or  bridge 
l^ir  f<»aidations  will  not  interfere  with  flood  flows,  suffer 
dsauige  floods,  or  causa  sa^aive  modlfieativa  if  channel 
iaproveieint  is  vdK'taken  at  a  later  date*  Low  duns  on  the 


itream,  iriii<^  provide  little  or  no  etorage  and  are  no  lvt«P 
in  neat  dhould  be  removed  in  order  to  reduce  the  water  ewfaece 
in  the  iaaie#ate  area*  a  dam  ie  all<nied  to  rspiMLn  Hi 
f»lliee  the  ahMa  aria  whioh  ferme  at  the  )4>dtreaik  e«^  of  the 
1^  shiwid  be  sene^ 

tiki  '  . . 
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(U)  other  factors  adversely  affecting  flood  occur¬ 
rences  are  extensive  earth  or  refuse  f1 11s  within  the  flood 
plain  and  sharp  bends  in  the  river  channel.  Moderate  filling 
within  the  restrictive  zone  should  have  little  effect  on  up¬ 
stream  water  surface  elevations  unless  it  occurs  at  an  already 
constricted  section.  Flood  plain  regulations  nay  permit  a 
limited  amount  of  filling  in  the  restrictive  zones  in  order 
that  proposed  structures  may  be  built  above  the  regulatory 
elevations.  On  the  other  hand  extensive  filling  in  these 
areas  will  result  in  a  ireduction  of  valley  storage  capacity 
which  may  produce  higher  peak  discharges  downstream  or  cause 
increased  stages  upstream  through  the  loss  in  discharge 
capacity.  Floodway  limits  or  encroachment  lines  should  be 
established  to  control  filling  within  the  flood  plain  area 
in  order  that  the  filling  will  not  cause  a  serious  increase 
in  water  surface  elevations  during  an  occurrence  of  the 
selected  flood.  Sharp  bends  in  the  river  channel  are  a 
form  of  restriction  to  flow.  As  such,  they  tend  to  raise 
upstream  stages  as  well  as  provide  potential  trouble  spots 
for  the  occurrence  of  ice  Jams.  Any  man-made  modifications 
to  the  flood  plain,  which  tend  to  increase  the  sharpness  of 
these  bends  or  restrict  the  channel,  should  be  avoided.  It 
is  sometimes  possible  to  modify  the  bend  with  a  local  channel 
improvement  which  would  reduce  water  surface  elevations  and 
ice  Jam  occurrences  in  the  immediate  area. 

b.  Zoning  -  Zoning  is  a  legal  tool  used  by  cities, 
villages  and  towns  to  control  and  direct  the  use  and  develop¬ 
ment  of  land  and  property  within  their  Jurisdiction.  A 
listing  of  localities  which  have  adopted  zoning  ordinances 
which  were  based  on  flood  plain  information  studies  is  given 
in  the  bibliography  at  the  end  of  this  attachment.  Correspon¬ 
dence  with  the  local  governments  concerned  may  provide  useful 
information  on  the  enactment  and  enforcement  of  effective 
ordinances. 

(1)  Zoning  ordinances  should  be  the  result  of  a 
comprehensive  planning  program  for  the  entire  area  with  the 
purpose  of  guiding  its  growth.  The  State  of  New  York  enabling 
statute  which  permits  zoning  is  contained  in  Section  263  of 
the  Town  Law.  If  possible,  a  double  zoning  technique  is 
often  desirable.  In  preparing  a  master  land  use  plan,  all 
areas  ehould  be  zoned  for  their  most  appropriate  use.  This 
would  be  ^e  pattern  of  development  that  planners  and  local 
officials  envision  for  the  locality.  Then,  because  of  the 
flood  problem,  flood  zone  restrictions  for  the  appropriate 
area  could  be  superimposed  on  the  regular  zoning  map  and 
provisions  written  into  the  ordinance  specifying  the  kind 
of  inyrovement  necessary  to  have  these  restrictions  removedt 
for  example,  channel  improwmant  or  levees  to  be  constructed 


c 


by  the  developer,  filling  to  a  specified  minimurt  elevation, 
prohibition  of  basement  construction,  specified  flood  proofing, 
etc. 

(2)  With  respect  to  the  high  flood  risk  areas  adja¬ 
cent  to  the  floodway,  consideration  should  be  given  to  retaining 
land  for  open  use,  such  as  agriculture,  parks  and  athletic 
fields.  Care  must  be  taken  that,  as  parks  are  developed, 
structures  of  higher  damage  potential  are  not  placed  at  an 
elevation  where  they  will  be  affected  by  floods.  An  illustration 
of  flood  plain  zoning  is  shown  on  exhibit  1. 

c.  Building  Codes  -  Building  codes  can  be  utilized  alone 
or  in  combination  with  flood  plain  zoning.  Since  it  is  not 
always  practical  to  prevent  the  location  of  all  buildings  in 
all  areas  subject  to  flooding,  building  codes  can  be  used  to 
minimize  structural  and  consequential  damages  resulting  from 
flood  velocities  and  inundation  to  those  buildings  which  must 
be  built  within  the  flood  area.  Building  codes  can  also  be 
used  to  reduce  damage  from  floods  greater  than  the  flood 
selected  for  flood  plain  reference.  Some  of  the  methods 
adaptable  for  inclusion  in  building  codes  are: 

(1)  Prevent  flotaW.on  of  buildings  from  their 
foundations  by  specifying  anchorage. 

(2)  Establish  basement  elevations  or  minimum  first 
floor  elevations  consistent  with  past  flood  occurrences  or 
the  selected  flood. 

(3)  Prohibit  basements  in  those  areas  subject  to 
very  shallow,  infrequent  flooding  where  moderate  filling  and 
slab  construction  would  prevent  virtually  all  damage. 

(U)  Require  reinforcement  to  withstand  water  pres¬ 
sure  or  high  velocity  ^qw  and  prohibit  the  use  of  materials 
which  deteriorate  rapidlV  in  water. 

(5)  Prohibit  equiimient  that  might  be  hazardous  to 
life  if  submerged.  Hils  includes  chemical  storage,  boilers 
or  electrical  equipment.  .  ,  . 

d.  Siriadivlsion  Regulations  -  Subdivision  regulations  can 
often  serve  as  a  sopplement  io  a^ng.  Regulations  may  specify 
the  lot  slse,  elevation  of  land,  degree  of  freedw  from  flood- 
inf,  else  of  floodways  and  other  points  pertinent  to  the 
welfare  of  the  community.  Areas  shieh  may  be  attractive  for 
•uhdlvlslcm  development  during  dry  weather  mey  be  subject 
to  InoMtetlon  during  tdgh  Howe.  The  flooded  area  mi^  la 
the  Main  report  will  etuihle  local  govamaente  to  baeome  aware 
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of  possible  trouble  areas  before  subdivision  permits  are 
issued. 

e.  Other  Controls  -  The  followinp  approaches  to  flood 
plain  regulation  may  be  adaptable  to  special  situations  or 
may  serve  as  supplemental  measures  to  an  overall  regulation 
program. 

(1)  Building  financing.  Very  little  building  is 
carried  on  without  financing.  Government  and  private 
financing  institutions  can  control  development  of  the  flood 
plain  by  denying  mortgage  guarantees  or  funds  to  subdivision 
or  individual  builders  who  wish  to  build  in  the  flood  plain 
area. 

(2)  Public  purchase.  Outright  public  land  purchase 
of  the  flood  plain  is  another  method  of  preventing  flood  plain 
development.  This  method  is  most  effective  when  made  part  of 
a  recreation  or  park  plan  for  the  area. 

(3)  Flood  insurance.  Flood  insurance  at  the  present 
time  is  practically  nonexistent.  However,  its  use  in  the  future 
with  rates-  accurately  indicating  flood  potential,  could  serve 

as  a  substantial  aid  in  regulating  flood  plain  development. 

(it)  Warning  signs.  An  inexpensive  method  which  may 
be  used  to  discourage  development  is  the  erection  of  flood 
warning  signs  in  the  flood  plain  area  or  the  prominant  posting 
of  previous  high  water  levels.  These  signs  carry  no  enforce¬ 
ment  but  simply  serve  to  inform  prospective  buyere  that  a  flood 
hazard  exists.  Several  signs  or  stage  boards  erected  on  public 
property  at  several  locations  within  the  town  showing  the  levels 
of  a  past  flood,  and  the  100-year  flood  would  provide  a  con¬ 
venient  reference  and  keep  residents  aware  of  the  flood 
possibilities. 

3.  REDHCTIOM  OF  FLOOD  LOSSES  BY  FLOOD  PR00FI1;G 

Those  who  are  already  residing  in  the  flood  plain  and 
are  subject  to  flood  damage  may  be  particularly  interested 
the  methods  of  flood  proofing  the  affected  structures  in 
r  to  reduce  the  possible  damage.  A  recommended  reference 
is  "Flood  Proofing;  An  Element  in  a  Flood  Damage  Reduction 
Procrea”,  by  John  R.  Shaeffer.  Some  of  the  possible  flood 
preeflnir  neasires  are  listed  below.  The  first  three  methods 
•re  particularly  applicable  to  residences  or  businesses  which 
Bomally  s-  ffer  only  baa«aent  flooding.  In  the  underdeveloped 
■reea,  a<r  «  of  the  methods  may  be  incorporated  into  building 
eodse*  sonlnr  or  subdivision  regulations  in  order  that  struc- 
tw«e  nei muted  in  tlis  reetrletlvw  tones  csn  be  better 
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protected  for  floods  greater  than  the  selected  reference  flood, 
Exhibit  2  Illustrates  some  of  these  flood  proofing  methods* 


a.  Seepage  Control  -  This  method  involves  the  use  of 
asphalt  or  quick  set  hydraulic  compounds  to  seal  walls  which 
are  subjected  to  water  pressure.  This  approach  is  often  cain> 
plemented  with  sump  pits  and  pumping. 

b.  Prevention  of  Sewer  Backup  -  In  many  areas,  not  subject 
to  direct  overrt.ow,  considerable  damage  occurs  from  backup  of 
sanitary  or  combined  sewers  that  are  overloaded  by  high  storm 
water  runoff,  flooded  manholes  or  high  tailwater  at  the  sewer 
outlets.  Various  types  of  automatic  and  manually  operated 
valves  and  checks  can  be  installed  on  house  sewers  as  well  as 

on  lateral  and  trunk  sewers  to  prevent  flooding  from  sewer 
backup.  In  the  absence  of  these  measures  a  section  of  pipe 
screwed  in  place  over  basement  drains  is  a  che^,  effective 
means  of  coping  w' th  this  problem.  It  allows  water  to  rise 
up  in  the  pipe  bu-,  prevents  overflow  up  to  the  limit  of  the 
length  of  pipe.  It  is  recommended  that,  wl,- never  possible, 
the  storm  and  sanitary  sewers  be  separate  systems  to  prevent 
backup  through  a  combined  system  into  residences  frcmn  overloaded 
storm  sewers* 

c*  Permanent  Closure  -  In  a  relatively  waterti^sjit  struc¬ 
ture,  unnecessary  openings  may  be  permanently  sealed.  If  the 
passage  of  light  is  desirable,  glass  brick  or  other  translucent 
material  having  adequate  structural  strwigth,  should  be  con¬ 
sidered. 


d*  Protected  Openings  -  Sandbagging  of  doorways  and 
olher  necessary  openings  in  stjuctures  has  been  used  as  a 
temporary  emergency  protection  for  many  years.  Removable 
bulkheads  or  flood  gates  are  often  a  mors  efficient  means 
of  accompli^lng  the  same  purpose.  These  devices  can  be 
bolted  against  a  frame  containli^  a  neoprene  ga^et  idiich 
provides  a  watertight  seal. 


e*  Pr(rtactlve  Coverlids  -  The  rapid  development  of 
new  types  ot  plastics  witli  various  specific  prc^z^les  shouj^ 
be  considered  in  connection  with  sealing  sad  protecting 
machines  «id  mechanical  equipment  from  silt  and  rust  dmage* 


f*  Firs  Protecti^  -  Hie  possibility  of  fire  fyom 
eleetiloal  short  circuiting  Is^  a  potential  hasard  during 
flooding.  Power  shut-off  (xi  a  l«hpb  scale  is  gensnraily  hot 
prsctlesl  because  it  usually  woi44  l^ect  sredf  OfMd.de  the 
flooded  done.  Attdnldqn  to 
struoturM'Oouid  xed^'the  ..cf 

is  not  dissHptei#*  ■' 
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g.  Elevation  -  The  regulation  of  the  minimum  elevation 
above  which  future  structures  must  be  built  has  been  discussed 
previously  in  connection  with  zoning  and  subdivision  regulations. 
However,  for  existing  structures  in  flood  risk  areas,  provisions 
can  be  made  for  raising  machinery,  furniture  or  other  valuable 
equipment  above  flood  level.  Some  property  owners  have  protected 
household  furnishings  during  past  floods  by  carrying  them  to 
higher  floors.  Heating  plants  can  be  permanently  suspended 

from  the  cellar  ceiling.  It  is  possible  to  raise  the  first 
floor  of  a  structure  several  feet  in  order  to  stay  above  normal 
flood  levels.  The  basement  would  still  be  subject  to  damage, 
however,  unless  it  could  be  protected  by  other  flood  proofing 
methods. 

h.  Watertij^t  Covers  -  Storage  tanks  with  contents  which 
are  damageable  by  flood  waters  should  be  protected  by  gaskets 
and  watertight  C£ps.  Watertight  covers  should  also  be  installed 
on  manholes  in  the  flooded  areas.  This  can  prevent  basement 
damage  from  overcharged  sewers  or  pumping  stations  by  the 
relatively  frequent  floods  although  pr  )perty  in  the  flooded 
area  vfould  still  be  subject  to  damage  from  greater  floods. 

i.  Structural  Design  -  SOTietimes  specific  features  can 
be  incorporated  into  the  design  or  orientation  of  a  new  struc¬ 
ture  so  that  potential  damages  are  minimized.  Concrete  pilings 
have  sonetimes  been  beautifully  integrated  into  the  architectural 
design  of  a  structure,  while  simultaneously  raising  the  structure 
several  feet  above  the  flood  plain. 

j.  Utilities  Service  -  Considerable  financial  loss  can 
occur  >dien  power  failures  cause  disruption  of  refrigeration 
or  heat.  Disruption  of  gas  ser/ice  has  a  similar  effect. 
Rerouting  of  utilities  to  provide  separate  service  for  flood 
affected  areas  can  only  be  achieved  by  the  utility  companies. 
However,  combining  a  general  knowledge  of  the  flood  problem 
with  foresight  and  good  planning  may  simplify  and  expedite 
rerouting  procedures  whm  flooding  does  occur.  In  specific 
cases  bottled  gas  has  been  used  to  supply  heat,  and  gasoline 
driven  generators  have  been  utilized  to  supply  minimum 
essential  power. 
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FLOOD-PROOFED  STRUCTURE 


note; 

THIS  PLATE  PEPNOOUCED 
WITH  CHANGES  FROM'‘FLOOO 
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■wFUT  :al  app 


Tyiis  apnpnPix  has  >)een  prepared  as  a  supslenent  to  the 
Buffalo  treek  i'lood  Plain  Information  '’enort.  Its  purpose 
is  to  provide  add->tional  data  for  the  use  of  those  persons 
concerned  idth  the  technical  asnects  of  flood  plain  planning. 
The  Puffalo  District,  Dorps  of  "nrineers,  can  provide  an 
explanation  or  internretation  of  th"-  data  included,  if 
necessary,  or  infomation  on  hov'  to  obtain  additional  data 
that  may  not  be  included  in  this  renort.  3uch  requests 
should  he  first  coordinated  vith  the  Dtate  later 

•iesources  Comission,  Conser''fation  Department,  Albany, 

New  York  IP, 

A2.  CI.ThAC'DLj'^Y 

There  are  twelve  climatolorical  stations  located  in 
or  near  i  i)e  '<uffnlo  Creek  basin  v/here  *he  U.  S.  Weather 
Dureau  '-.as  collected  climatological  data.  The  locations 
of  these  stations  vii th  resnect  to  luffalo  Creek  are  shovm 
on  plate  Al.  There  are  presented  in  table  Al,  data  on 
tyne,  location  and  neriod  of  record  for  these  stations. 

The  only  first-order  Weather  Bureau  Station  is  located 
at  the  Duffalo  Airport. 

A3.  P'^''"IPI'i’A'"TC!: 

Annual  mean  precipitation  at  each,  station  is  scoma 
on  plate  Al  alone  vrith  isohyetal  lines  of  equal  annual 
precipitation  ar.  mrts.  The  isohyetal  pattern  shows  the 
area  ~f  h-eher  precipitation  just  "ast  of  Lake  .Trie  v;hich 
Includes  the  "uff'ilo  Creek  basin.  AoTrage  monthly  precipi¬ 
tation  for  all  of  the  stations  is  compared  xaith  average 
monthly  precipitation  at  Clma  and  the  average  monthly  run¬ 
off  at  the  ''■ardenville  on  plate  Al.  During  the  months 

of  January  through  April,  runoff  averages  from  50  to  125 
percent  of  tt’e  total  monthly  oreci pitation,  including  the 
water  equivalent  of  snowfall.  Annual  runoff  has  averaged 
about  ii7  percent  of  annual  -recipitation. 

Ah.  SKOV.TALL 

Average  annual  snowfall  for  nearoy  stations  is  shown 
on  plate  A2  along  with  lines  of  equal  annual  snowfall 
developed  for  the  adjacent  area.  Average  monthly  snowfall 
for  the  area  st,a'‘ions  is  shown  on  the  graph  on  plate  A2. 


Al 


TABLE  Al.  -  GllmatolOfrical  stations  in  and  adjacent 
to  the  Buffalo  Creek  basin 


Station 

Period  of 
record 

Type 

Elevation 

Arcade 

1889-1907 

19U3-1961i 

I'lH 

1,U80 

fiatavia 

1931-19^.ii 

CH 

900 

Buffalo  U.  Airport 

1832-196^ 

CHJ 

705 

Derby  2  N.  V«r. 

19li5-196l 

HH 

660 

Elma 

I9U2-I96O 

CK 

765 

Gowanda  State  Hospital  (1) 

19li5-19<^ij 

CHJ 

865 

Linden 

I9I2-I96U 

N 

1,120 

South  V.’ales  Emery  Park  (2) 

1931-196ij 

IJH 

1,090 

Stafford 

I93I-196U 

MH 

915 

V/ale  s 

19I48-196IJ 

C 

1,150 

V/arsaw  5  S.  VI. 

1952-19614 

h’ 

1,715 

V.’iscoy 

19l40-19^<4 

HK 

1,200 

(1)  Known  as  Gowanda  prior  to  Hay  1951 

(2)  Known  as  South  Wales  prior  to  April  1951 
C-Recordinp;  rape 

N  -  Hon-recordinp  rape 
H  -  Snov/fall  data 
J  -  Supplemental  data 
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r'^f'  w.'itrr  f'qi; t!.r  snow  'S  i  ncl'uir:!  i  r;  ‘.  '..r'  pre- 
c’.pitati’^r  I’irurnR  of  olafo  Al,  The  sno'-ifpll  nattei'n 
a:  ov'S  an  area  i!  !-’."hier  snowfall  runnlr."  '  'ii-‘lpast  fr  ■!' 
Lal-'o  'rie  as  rnoi  stisre  larier  air  is  cars' '"•'i  f'r'ir.  I/:!'''-  I-'nin 
’i"  the  nreva'l'n'-  southwest  vrirds. 

As.  'rr-'y'--  ■'•-opfip 

Storns  vrh-’c'u  havo  nroduced  the  r.ost  serious  flo'dinir 
in  the  "’iiffalo  "^reek  basin  occurred  on  fl-21  hune  193’<’> 

1  harch  19^5,  '‘'-7  ?  arch  20-21  Jaruan/  19^9.  lon- 

parative  rainfall  and  runoff  data  for  tt-ese  storns  are 
shown  in  ta''l.->  AP.  Punof^  totaled  a''0''+  Po'  rvij'cent  of 
nrecipitatl  r.  f^r  most  stoms  because  of  cr^urd  cond’tisrs 
or  because  snovrfall  on  '^he  pround  ■"as  neHed  and  added  to 
the  runoff. 


TA  T-'  n2.  -  'lor.narative  rainfall  -  runoff  data  (apnroxir.g  t'  i) 
for  recent  nota:)le  storms  oyer  uffalo  Creek 


Storm 

Averare 

prpcip. 

( in.) 

Runoff  at 
Gardercille 

race 

(ir.) 

Discb.ar-’e  at  Carder’”,  lie 
(cfs)  (cfs/sq.  ri.'l 

It’-'^l  dun 

1^3? 

3.? 

•  • 

lie. 3 

1  ar 

I'o  ? 

-’.1 

'  • 

1  -N  .  T.y  C 

J  •  • 

'  ar 

■*  O 

«■  ' 

1  *7  C 

-  >  '  • 

Jan 

loco(3) 

1  n 

•  •  ■ 

l.L 

1 

f 

'  Cy 

« 

(1)  'sti  p,3te(j 

(?)  hone  sro’.r  nelt  occurred  in  U’’’  r  '-arir. 
(3)  Approxinatel Y  7  inches  of  snow  nelted 


At.  •A'-'hALf  t-t  p'-ttv 

The  ini  ens'i  ty-durat  ion  frequenc"-  cun'''e  or.  plate  Al  ind'i  cates 
hov?  frequently  storms  of  a  s''ecii'i'c  averace  ra’rfall  intensity 
last'' nr  for  a  specific  lenrth  of  t'ne,  can  '"le  expected  to  occur 
over  the  '’uffalo  Creek  basin,  f’-e  basic  data  for  nlnte  Ay  was 
derived  from  S.  i-'eather  -lureau  Technical  Pap.er  No.  hC, 
"Rainfall  Frenuency  Atlas  of  the  hn-' ted  .'ttates".  The  storm 
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vrhich  produced  tiie  I'.arch  19‘^F  hirfi  water  had  ar;  average 
intensity  of  about  0,31  inches  per  hour  for  a  period  of  7  hours. 
Plate  A3  indicates  that  storms  of  this  duration  and  averare 
intensity  liave  a  frenuency  of  once  in  a''Out  o  years.  Althouph 
data  for  tV'.e  June  1937  storm  is  limited,  ra'nfall  at  the 
Puffalo  station  'iriicates  an  intensity  0.2?  inch  for 
hours.  A  stom  of  this  ma^n’tude  can  be  expected  about 
once  every  h  years,  however  it  should  he  noted  that  this 
is  data  from  a  s'n-le  station  outside  the  i^asin,  for  a 
sumr.er  thunlerstorr.,  and  that  the  rainfall  over  the  basin 
most  probably  was  much  more  intense  and  severe. 

A7,  The  naxinur.  '''-hour  rainfall  recorded  at  ‘hiffalo  was 
h.?”  inches  on  Aumust  lP93.  '^^n  7  August  19^3»  the 

official  S.  lieather  'ureau  station  at  the  'uffalo  Airport 
recorded  3.8'''  isiches  in  2li  hours,  most  of  vnr'ch  '’ell  in  about 
V  hours.  A  rrec' pitat  ion  recorder  at  tiie  '/Uffalo  Sewer 
Authority  in  J^)uth  duffalo  recorded  h.88  inches  for  this 
same  period.  Ti.is  storm  established  nevf  records  for  one-hour 
and  tvro-hour  du.rations  dur'n'^  the  month  of  Aurust.  Plate  A3 
indicates  ■'hat  the  ra''n.fall  of  1,75  inc:  s  which  occurred  in 
one  hour  has  a  frequency  of  once  in  about  PI  -oars.  The 
2,5'  inches  wh.:  ch  fell  in  two  hours  has  a  freouer.oy  of 
about  once  in  50  years,  and  the  5-hour  ra'nfall  of 
3.69  inches  has  a  frequency  of  about  orce  in  100  years. 

Plate  A3  may  'le  especially  useful  to  those  ties'' rnin  -  and 
approvinp  ti.e  design  of  culverts  and  other  small  drainage 
structures  which  may  be  constructed  w'thin  the  basin. 

A'^.  '-A"  '-lO"  ■  "  r  ■  :r; 

"’b.o  "nited  Otates  i^olocical  Survey  has  published  records 
of  stream  flow  at  ttie  'ardenville  rape  site  s'’ nee  '  t  was  estab- 
lish'^d  ■’ n  f>p-  * or-ber  1'1'tP,  ’’o  record  vras  "  'taired  of  the 
esti"ated  maxirrir,  flood  ■■h.'ch  occurred  in  June  1’^??,  A  water- 
stape  recorder  has  i-eer.  established  near  Wales  since 

l.arch  l'/6  3,  T!ie  naxir.-or.  disenarre  recorded  at  t.his  site  was 
h,)i30  cfs  on  5  iiarch  19'";-;,  Ine  equivalent  peak  uisciiarre  at 
the  'ardenville  -aoe  vrar  5,^00  cfs  on  the  sane  day.  iiischarpe 
per  souare  mile  was  '"”,3  cfs  at  bales  iiollow  ana  LO.O  cfs  at 
Oardenville  for  tiiis  occurrence.  Daily  mean  discharre  and 
annual  peak  < ischaroe  are  published  annually  by  the  United 
States  Department  of  tiie  Interior  -  Oeolopical  Survey  in 
Surface  Viater  Pecords  of  hew  ’fork.  Oopi  os  of  that  report  may 
be  obtained  from  District  Thief,  Water  Resources  Division, 

U,  S.  Oeolopical  Survey,  P.  0,  iox  9U8,  Federal  iiuildinp, 

Albany,  hew  fo-k  12201,  Staff  papes  have  beer,  established 
by  the  Erie  Oount’'’  Department  of  Public  Works  at  iiarlem  Road 
and  Bowen  Road.  The  r-apes  are  located  on  elates  2  and  U, 
except  for  'Wales  hollow,  and  are  descrii)eri  in  ■'able  A3» 


AU 


TA^LE  A3.  -  3tage  rapp?; 


Location 

Op#^ratinf: 

af^ency 

rDrainape  •  '.ievat-':  'v 
:  area  "  -f 

r-vie  ;sq.  mi.  -•'aoi’'p  z>'-r 

Harlem  Road  -  downstream 
abutment,  left  hank 

Erie  Co, 

D.P.W. 

Staff  (1)  :  2C2(?)  1  S ''■.L 

Cjardenville  -  ''OC  dovm- 
stream  of  'inion  Road, 
left  hank 

I'.S.O.S. 

Pec  irher  in'  IhC.  '  '  '  3.  ' 

standard  : 

■■■yr'.  ■  ye>  ; 

Rowen  Road  -  upstream 
abutment,  left  bank 

■'.rie  Co, 
D.P.V,'. 

+  I'  •1'“^  . 

Wales  Hollow  -  downstream 
side  of  Merlau  Road, 
ri-ht  hank 

tl.S.C.S. 

-1 '  ^ ;  V  - 

ni:  '■  •'■■■  , ; 

(1)  !.'o  discharge  ratinp  curvp  a  ?;  1-. 

(.?)  Includes  drainage  area  of 

(3)  Estimated  from  tepo";  aphi-'  ’^nr 


i 

i 


I 

I 


t 

i 

j 


A9.  :^rec';’e:;"y  r s 

The  discharpie  frequency  curve  for  th“  larder. lie  va-'e 
as  shovm  on  plate  Ah  was  developed  i.n  accerdar.ee  vith 
"Statistical  Methods  of  Hydrolory"  hy  Leo  ?,.  -'eard.  Th.is 
method  uses  the  annual  maximum  discharges  for  t.'.e  :.pri  ra  of 
record.  The  statistical  approach  assumes  that  th.e  loparitrjns 
of  peak  dischar.res  follow  a  normal  distri’  ution  and  theref  're 
have  a  standard  deviation  from  the  miean.  Since  the  propert^-^s 
of  the  normal  nrohahility  cur'/e  have  i-een  '.reill  ,ie fined,  ^t  is 
possihle  to  estimate  with  some  justificati  n,  ■‘..he  frequencies 
of  occurrence  of  future  floods  of  varv-'r,"  r  arr.it'udes .  The 
lonyer  the  oeriod  of  record,  the  mere  relielnle  are  estlr.ate'; 
of  tire  frequency  if  future  floods. 

AlO,  Di scharre-drainame  area  relationships  car.  he  devel.iped 
for  basins  havinr  more  than  one  saye  so  that  frequency  curves 
can  be  estimated  for  locations  on  the  stream  other  than  maoe 
sites.  Althourh  there  are  two  rare  Irca'^iir.s  an  ^'uffal  '  r-’ek , 
Wales  hollow  has  been  established  for  s'jch  a  s:.  yt  •' 

time  that  the  discharye-drainare  area  rela*  i  ns:.m  ‘ha'  - 
be  developed  mi"ht  n^t  he  valia.  'avu!--!  ,  -.r  ••  ■ 

Creek  and  Buffalo  Creek  are  al'  ■;  *■.  •  a-'  ■,■■••  . 

creeks  and  "lat  t.ara'iru;-.  '■'peV 


I 
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unclassified 


and  are  suliject  to  the  same  storms.  A  discharro-drainare  area 
relationship  was  developed  iisinp  data  from  the  fares  at  Lancaster 
on  Gayu -a  Greek,  near  lihenezer  on  Gazenovio  Greek,  at  ^'lardenvi  lie 
on  Muffalo  Creek,  and  at  Cowanda  on  Cattaranrur  Creek.  The 
rei  at  ionst'.ip  t'as  oei,elooed  by  nlottir.;-  the  re  -."  ar.r ';al  d'ischarre 
(tr'i-Tpar  Creonenr./')  for  tne  period  of  record  vs-  drainape 
area  or  lor-lop  narier  and  deterrnini re  the  equnti  1:1  for  the 
line  of  lipst  fit  ti'rouft;  th  ■  "  -ints.  r>  re  ■■  ■Itin'  equation 
is  I'm  “  loh  A.^y''  '..'here  "Cm"  ’s  t  .c.  mean  annual  flood  dis- 
charre  in  cfs  er.ceedence)  ar.d  "  is  area  expressed  in 

square  miles.  This  "eneralized  curre  is  shown  on  plate  A5. 
Discharre  freouency  curves  were  developed  for  reference 
noirts  at  Ilarlem  Road  and  East  Elma,  The  mean  annual  dis- 
charre  was  determined  for  the  drainape  area  at  each  reference 
point  from  thp  a’-'ovo  equation  and  the  standard  deviation  (slope  on 
lor-prohability  paner)  was  determined  from  the  nlottinp  of 
standard  deviations  also  riven  on  nlate  A?.  The  resulting 
discharre-frenuency  curves  are  riven  on  plate  AL.  TVie 
information  on  plate  AS  may  be  used  to  develop  a  discharge 
frequency  curve  for  any  point  in  the  bas’n  ihere  the  drainage 
area  is  known. 

All,  Since  creek  stages  in  the  flood  plain  study  are  often 
affected  by  ice  jams,  it  vras  necessar;^  tc;  develop  stage  fre¬ 
quency  curves  so  tliat  flood  plain  regulations  could  be  based 
on  the  stage  frequer.cy  relationshin  which  normally  causes 
damage.  A  stage  frequency  curve  was  developed  at  t.-.e  Oarden- 
ville  gage  site  usirr  th.e  maximum  annual  stages  whether  from 
discharge  or  ice  jam.  These  recorded  stages  were  listed  in 
order  of  magnitude  and  were  then  used  as  basic  data  to 
produce  a  frequenc.’  array  based  on  plcttir.r  positior,  for  the 
?5  years  of  record.  Each  stage  v;as  i-i'-qn  its  corres;. ending 
frequency  from  the  table  or  plate  :!o,  P  of  th.e  heard  text. 

The  stare  frequency  relationship  i.'^  sh-n'n  .'n  plate  Ah  and 
compared  'viti'.  ttie  stagf'  frequency  which  re.sults  fr''r  the 
discharge  frequency  and  rating  curve  for  the  gage.  Ti.is 
comparison  ir.dicat-’F  the  ef.''ects  that  ice  jams  r  other 
transient  obstructions  cm  have  on  the  sta~e  frequenc^- 
"ela  ti  or.shiD. 

AIT.  '’requency  curn'es  iiave  also  beer,  developed  for  the 

rofererce  ’  tirh  s  at  narlom  Hoad,  'lossom,  Hina  and  East  Slr.a 
usin''  the  rating  c  irves  'ieveloped  at  these  locations  as 
described  in  raragraph  AI3  and  the  discharge  freouency  curves 
shovm  on  olate  Ah.  Thes°  stage  frequency  curves  are  ^own  on 
nlate  A6  and  r''nresent  free  flow  cor.d-ti  ons.  The  knovm  eleva¬ 
tions  of  ice  jam  fl^'idr.  havo  also  been  clotted  on  thes"  cuimtes 
at  the  sane  fre'^uf-rcy  that  was  indicated  for  that  flood  at 
Gardenville  and  a  curve  slotted  through  the  points.  Although 


this  relationship  cannot  be  considered  completely  valid  it 
does  provide  an  indication  of  the  possible  effect  of  ice  jams 
at  these  locations.  The  profile  and  flooded  area  for  the 
100-year  flood  were  estimated  from  the  higher  elevati  )n  of  the 
100-year  frequency  at  the  reference  points  as  shovm  on  plate  . 

A13.  PATIMO  eiinvns 

The  stafre  d'  scharpe  relationship  for  the  piape  site  as 
shown  on  plate  A7  was  developed  from  the  discharqe  measure¬ 
ments  made  at  the  site  by  the  United  States  "leolorical  Survey. 
The  ratinp  curve  is  well  defined  by  discharge  measurements  to 
3,200  cfs  and  was  extended  through  the  slope  area  detennination 
of  7,000  cfs  at  a  stare  of  7.07  feet  from  the  11  liarch  1952 
flood.  Rating  curves  at  Harlem  Road  and  Past  Pima  vjere  de¬ 
veloped  from  known  cross-sections,  discharres  and  high  vrater 
levels  using  Hanning's  formula  for  open  'water  conditions.^  . 
Manning's  formula  for  open  diannel  flow  is  Q  =  l.]Lib6  AR2/3s^/^ 
where ;  n 

Q  =  discharge  in  cubic  feet  per  o'rcond 

n  =  a  friction  constant  v;hich  is  an  index  of  the 
relative  resistance  to  flovr  of  the  surface 
over  which  the  water  is  flowing 

A  =  cross  sectional  area  of  the  v;aten>ay  in  square 
feet  to  the  water  surface 

R  =  hydraulic  radius  -  the  ratio  of  the  cross 
sectional  area  of  the  watervray  at  the  vjater 
surface  to  the  perimeter  of  the  channel  or 
overbank  which  comes  in  contact  with  the  water 

S  =  slop°  of  the  water  surface  in  foot  per  fcot 

Known  flood  levels  and  discharges  were  used  in  establishing 
channel  "n"  factors  and  water  surface  slopes.  Tliese  factors 
and  slopes  were  then  used  with  varying  elevations  and  areas  to 
determine  other  discharge  points.  The  computed  rating  curves 
are  shown  on  plate  A7. 

Alii.  Rating  curves  at  Hlossom  and  hlr.a  vrere  developed  at  t^e 
dams  at  these  locations  using  the  general  equation  Q  = 
where ; 


0  =  discb.arpf'  in  c\ibic  feet  per  second 

C  =  dischar(»e  coefficient  depend-;  nr  on  shape  and 
suhnernence  of  dam 

L  =  lenfTth  of  spillway 

H  ■=  enerpy  head  above  crest  or  in  the  case  of  a 
submerped  crest,  above  the  tailwater 

The  two  dams  were  considered  to  act  as  sharp-crested  weirs 
with  discharpp  coeff’cients  of  3.3  until  affected  by  sub- 
merpence.  The  discharpe  coefficient  was  reduced  for  the 
effect  of  submerrence  in  accordance  i-ri.th  El!  1110-2-1603 
Hydraulic  Desipr.  of  Spilli-rays  31  March  1965. 

These  ratine  curves  are  valid  for  open  channel  conditions 
only  and  do  not  reflect  the  effect  of  ice  jams  or  other 
obstructions.  The  rating  curves  have  not  been  extended 
far  enough  to  show  the  estimated  elevation  for  the  Standard 
Project  Flood.  The  profile  and  flooded  area  for  the  Standard 
Project  Flood  were  estimated  by  using  valley  sections  near 
the  reference  points  and  using  the  100-year  profile  as  a 
guide. 

A15.  PRIDOES 

Data  on  bridges  crossing  Buffalo  Creek  within  the  study 
area  are  given  in  table  Ali.  Although  the  high  v;ater  profiles 
on  plates  6  and  7  indicate  that  high  water  nearly  fills  the 
brid<T6  opening  at  Union  Road  and  Transit  Road,  neither  of  the 
brid'-es  unduly  raises  upstream  water  surfaces.  These  bridges 
along  with  Borden  Road  and  Winspear  Road  have  relatively  low 
apnroaches,  vrhich  are  overtopped  durin--  t!ie  higher  flood  flows 
so  that  the  brid^-'os  do  not  act  as  the  control.  At  Transit 
Road  high  water  also  backs  over  Clinton  Street  ”! 'ch  parallels 
the  creek  at  tiiat  point.  Although  having  tl.e  hirhwnvs  nver- 
tcnned  during  floods  reduces  their  effectiveness,  raising  the 
approaches  would  res'ilt  in  higher  upstream  stages.  Any  new  or 
replacement  bridges  across  Buffalo  Creek,  where  the  roadway  is 
intended  to  he  above  flood  level,  would  require  a  watenray  area 
at  least  as  large  as  the  Seneca  Greek  icoad  bridge.  Tliis  area 
should  be  available  b^low  the  Januai*j'  1959  flood  elevation 
at  that  location. 


TABLE  A4.  -  Bridge  data 
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(5)  High  wflttr  floods  cne  or  both  of  bridge  approeches. 


A 16.  BENCH  MARKS 


In  detern.ining  the  elevations  of  the  high  water  marks 
through  the  study  area,  numerous  bench  marks  were  established 
for  vortical  control.  Table  A5  is  a  listing  of  the  location 
and  description  of  these  bench  marks.  The  bench  marks  are 
located,  approximately,  on  plates  2,  3,  4,  and  5.  The  list 
is  furnished  as  an  aid  to  local  interests  in  establishing 
staff  or  crest  gages,  setting  minimum  elevations  for  future 
development  or  establishing  other  elevations  necessary  to 
flood  plain  planning.  All  elevations  for  future  develop¬ 
ment  in  the  flood  plain  area  should  be  comparable  with 
elevations  used  in  this  report.  All  elevations  in  this 
report  are  referred  to  U.  S.  Coast  and  Geodetic  Survey 
datum.  The  conversion  factors  between  U.S.C.  &  G.S.  datum 
and  other  datum  planes  used  in  the  area  are  given  in  table  A6. 
The  bench  marks  listed  in  table  A5  should  be  suitably  marked 
and  preserved. 

A17.  HIGH  WATER  MARKS 

A  tabulation  of  the  high  water  marks  obtained  in  the 
study  area  for  the  March  1955,  January  1959,  and  March  1962 
floods  is  given  in  table  A7.  The  approximate  locations  of 
the  high  water  marks  are  shown  on  p;ates  2,  3,  4,  and  5. 

These  points  were  used  to  develop  t;  e  flood  profiles  shown 
on  plates  6  and  7.  It  will  be  noted  that  the  profiles,  as 
drawn,  do  not  pass  exactly  through  all  of  the  high  water 
marks.  All  high  water  marks  contain  some  inaccuracie.s  in 
reporting  due  to  wave  action,  velocity  head,  lack  of  a  suit¬ 
able  reference,  etc.  The  profile  must  be  fitted  through  the 
available  points  considering  river  slope,  channel  size  and 
overbank  flow  areas.  The  profiles  furnished  provide  sufficient 
data  for  use  as  references  for  flood  plain  regulations.  The 
individual  high  water  marks  are  furnished  to  provide  a  series 
of  known  elevations  from  which  future  flood  elevations  can  be 
measured.  The  new  flood  elevations  can  be  determined  by  simply 
measuring  up  or  down  from  the  known  high  water  mark.  The 
elevations  from  the  high  water  marks  can  also  be  transferred 
to  any  nearby  property  to  determine  the  extent  and  denth  of 
inundation  for  a  recurrence  of  that  flood.  The  e leva. ions 
of  the  high  water  marks  are  given  to  the  nearest  hundredth  of 
a  foot.  This  amount  of  precision  is  not  obtained  from  the 
original  high  water  descriptions  but  is  tne  actual  elevation 
of  the  shiner,  paint  mark,  etc.  ,  which  marks  its  locat.ton. 

These  marks  should  be  preserved  and  used  as  additional  bench 
marks  in  subsequent  flood  plain  survey  work. 


TABLE  A5.  -  Bench  mark  descriptions 


Bench  mark 
designation  & 
approximate 
river  mile 

Elevation, 
feet  on 
U.S.C.  &  G.S. 
datum 

Description 

A 

0.0 

601.73 

Harlem  Road  Bridge  over  Buffalo  River. 
Approx.  500’  south  of  Harlem  Rd,  and 
Clinton  St.  A  chiseled  square  on  the 
east  end  of  the  south  abutment. 

B 

1.5 

609 .47 

New  York  Central  P..R.  Bridge  over 
Buffalo  Creek.  A  chiseled  square 
at  center  of  east  end  of  south 
abutment.  Approx.  0.5  feet  from 
steel  girder. 

C 

2.3 

628.21 

Union  Road  Bridge  over  Buffalo  Creek. 

A  chiseled  square  on  top  of  small 
pillar,  second  from  the  south,  of 
the  upstream  concrete  railing  wall. 

0 

3.3 

649.67 

North  side  of  Clinton  and  Lindner  Dr. 

A  chiseled  cross  on  northeast  corner 
of  culvert  headwall. 

E 

4.2 

658.88 

At  Buffalo  Air  Park,  4500  Clinton  St. 

A  chiseled  s  on  east  bolt  in  top 

of  fire  hydrant. 

F 

4.9 

668.61 

At  northeast  corner  of  Clinton  St.  and 
Borden  Road,  A  chiseled  cross  in  the 
southv’cst  corner  of  "Esso"  sign  base, 
1.1  feet  above  blacktop. 

G 

5.6 

661.11 

Transit  Road  bridge  over  Buffalo  Creek 
Approx.  200  feet  south  of  Transit  Rd. 
and  Clinton  St.  on  the  upstream  rail¬ 
ing  support.  A  chiseled  cross  on 
northeast  corner  of  the  fourth  suppor 
from  north  end  of  bridge. 

H 

5.9 

668.82 

At  southeast  corner  of  Clinton  and 
Seneca  Creek  Road,  A  thl.'cled  square 
on  the  :^outheast  corner  of  culvert 
hsadv;all.. 

I 

6.6 

697.14 

At  southeast  corner  of  Clinton  and 
Wlnspear  Road.  A  chiseled  equate  on 
the  southeast  corner  of  culvert  head- 
wall. 

1 


TABLE  A5.  -  Bench  mark  deacrlptlons  (Contd) 


Bench  mark 
designation  & 
approximate 
river  mile 

Elevation, 
feet  on 
U.S.C.  &  G.S. 
datum 

Description 

J 

8.3 

718.95 

At  southwest  corner  of  Clinton  St.  and 
Handy  Rd.  A  chiseled  cross  on  the 
northeast  corner  of  culvert  headwall. 

K 

9.7 

765.94 

At  southeast  comer  of  Clinton  St.  and 
Bowen  Rd.  A  chiseled  cross  on  south¬ 
west  corner  of  drainage  grate  frame. 

L 

11.6 

784.64 

At  southwest  corner  of  Clinton  St.  and 
Girdle  Rd.  A  chiseled  cross  near 
center  of  culvert  headwall. 

M 

12.0 

790.93 

At  southeast  corner  of  Clinton  St.  and 
Stolle  Rd.  A  chiseled  square  on  the 
northwest  corner  of  culvert  headwall. 

M 

13.1 

788.73 

Bullls  Road  bridge  over  Buffalo  Creek. 
A  yellow  paint  mark  on  top  of  down¬ 
stream  railing  wall.  Located  at 
center  line. 

0 

14.7 

799.05 

Approx.  0.2  mile  south  along  Creek  Rd. 
from  Stolle  Rd.  A  chiseled  cross  in 
the  center  of  east  headwall  of  old 
culvert  bridge,  approx.  50'  west  of 
present  road. 

P 

16.0 

836.08 

Jamison  Road  bridge  over  Buffalo  Creek 
Approx.  400'  west  of  Creek  Rd.  Up¬ 
stream  railing.  A  chiseled  cross  on 
south  bolt  of  the  tenth,  from  the 
east,  railing  support. 

Q 

17.5 

844.02 

Portervlllc-East  Aurora  Rd.  bridge 
over  Buffalo  Creek.  A  chiseled 
square  in  the  top  of  the  upstream 
railing  wall. 

I 


TABLE  A6.  -  Convcraion  factors  between  United  States  Coast 
and  Geodetic  Survey  (U.S.C.  &  G.S.)  and  other 
area  elevation  data  at  Buffalo.  N.  Y. 


To  obtain  U.  S.  Coast  and  Geodetic  Survey  Datum 

Datum 

Conversion  factor 

International  Great  Lakes 

+1.29 

datum  (1955) 

U.  S.  Uke  Survey  (1935) 

-0.56 

U.  S.  Geological  Survey 

-0.56 

NOTE:  Although  these  conversion  factors  may  vary 

slightly  in  different  localities,  they  should 
give  satisfactory  results  for  flood  plain 
regulation  purposes. 
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TABLE  A7.  -  Hlghwater  mark  elevations 
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A18.  USE  OF  THE  DATA  ] 

The  data  on  climatology  and  notable  storms  provide  | 

general  information  on  the  causes  and  results  of  past  floods. 

The  rating  curves  and  frequency  data  give  an  Indication  of 
the  return  interval  of  various  flood  occurrences  and  there¬ 
by  provide  a  basis  for  selection  of  the  selected  regulatory 
flood.  The  flood  profiles  and  maps  of  inundated  areas  can 
be  used  to  establish  flood  plain  regulations  throughout 
the  study  area  along  Buffalo  Creek.  The  high  water  mark 
elevations  and  bench  marks  can  be  used  to  determine  pos¬ 
sible  flood  elevations  at  any  property  or  prospective 
development  within  the  study  area. 

A 19.  AUTHORIZATION 

This  flood  plain  information  report  has  been  prepared 
under  the  authority  granted  in  Section  206,  Public  Law 
86-695,  as  amended  (Flood  Control  Act  of  1960).  The  text 
of  Section  206  states,  "(a)  That,  in  recognition  of  the 
increasing  use  and  development  of  the  flood  plains  of  the 
rivers  of  the  United  States  and  of  the  need  for  information 
on  flood  hazards  to  serve  as  a  guide  to  such  development, 
and  as  a  basis  for  avoiding  future  flood  hazards  by  regula¬ 
tion  of  use  by  States  and  municipalities,  the  Secretary  of 
the  Army,  through  the  Chief  of  Engineers,  Department  of 
the  Army,  is  hereby  authorized  to  compile  and  disseminate 
information  on  floods  and  flood  damages  including  identifica¬ 
tion  of  areas  subject  to  inundation  by  floods  of  various 
magnitudes  and  frequencies,  and  general  criteria  for  guidance 
in  the  use  of  flood  plain  areas;  and  to  provide  engineering 
advice  to  local  interests  for  their  use  in  planning  to 
ameliorate  the  flood  hazard;  provided  that  the  necessary 
surveys  and  studies  will  be  made  and  such  information  and 
advice  will  be  provided  for  specific  localities  only  upon 
the  request  of  the  State  or  a  responsible  local  govern- 
m.ental  agency  and  upon  approval  by  the  Chief  of  Engineers; 

(b)  The  Secretary  of  the  Army  is  hereby  authorized  to 
allot,  from  any  appropriations,  hereaf termade  for  flood 
control,  suras  not  to  exceed  $2,500,000  in  any  one  fiscal 
year  for  completion  and  dissemination  of  such  information." 
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